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During the past forty years, the concept of “race”
has been an explosive one. For both political and
simple humanitarian reasons, emphasis has been on
the likenesses and common features among
all human beings, and on the desirability of recog-
nizing the rights of all individuals to equal treat-
ment in moral and political terms. Yet inter-racial
tensions and hostilities persist today as never before.
Race by Dr. John R. Baker deals in an objective
and informative way with the “ethnic problem”—
what is meant by “race,” whether race can be re-
lated to intelligence, and whether or not one race
can be said to be “superior” to another.

Written with a thoroughness uncharacteristic in
the usual treatment of this subject, Race is the
only book which embraces history, biology,
paleontology, the ancestry of man, his ascent to
civilization, and the psychology of race. Part | of
this vital study relates the history of philosophical
and scientific thought on human races, with special
reference to the opinions held in former times on the
question of whether one population could be re-
garded as more primitive than another. Part Il de-
scribes the biological background to the question,
with detailed evidence from other animals as to what
taxonomists mean by “species” and “race.” The
author shows how superficial and largely irrelevant
color is as a criterion for distinguishing between
races, and reveals instead the importance of odor in
this regard. In Part 11, Dr. Baker considers several
human groups—Europids, Australids (aborigines),
Sanids (Bushmen), and Negrids—each carefully
chosen for the light it throws on the central prob-
lems of the book.

In the final section, Dr. Baker deals with the
volatile issue of what is meant by “intelligence.” He
reviews very widely the evidence bearing on the in-
heritance of cognitive ability and the evidence from
tests of this ability in at least four different human
races. Since cognitive ability is only a part of what
the author believes to be intelligence, he then enters
into a final bold discussion of the principal items
that constitute civilization and the extent to which
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various races have historically initiated civilized
communities. Dr. Baker's conclusion, which will
surely be alarming to some, is that in certain racial
groups there is a higher proportion of persons capa-
ble of developing high intelligence than in other
groups.

DR. JOHN BAKER is Emeritus Reader in Cytology
at Oxford University. The author of nine previously
published books on biological subjects, including
cytology and birth control, he is now editing an
Introduction to a forthcoming new edition of Sir
Julian Huxley’s Evolution, The Modern Synthesis.

Comments on Race
“No book known to me tries to encompass every-
thing relevant to the idea of race with such thorough-
ness, seriousness, and honesty...The idea of race or
raciality has been systematically depreciated for
political or genuinely humanitarian reasons, and it
was high time that someone wrote about race as
Baker does, i.e. in the spirit of a one-man Royal
Commission.”

—Sir Peter Medawar

“A most impressive display of profound scholarship
and vast erudition in every main aspect of this im-
portant topic. Recent studies of racial differences in
cognitive and behavioral characteristics have gener-
ally overlooked or belittled the biological,
anatomical, physiological, and evolutionary lines of
evidence which are highly germane to this dis-
cussion. As a noted biologist, Baker provides the
essential basis upon which any objective, rational,
and scientific discussion of racial differences must
proceed.”
—Arthur R. Jensen
University of California, Berkeley

“With Professor Baker's book we have at last a

compendium of biological facts about the various

groups of men—a compendium which can provide a

factual basis for discussions of racial differences."
—Rene Dubos

Rockefeller University
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De-la est venu ce bel adage de morale, si rebatu par
la tourbe Philosophesque, que les hommes sont par
tout les memes, qu’ayant par tout les memes
passions & les memes vices, il est asses inutile de
chercher a caracteriser les differens Peuples; ce qui
est a peu pres aussi bien raisonne que si Ton disoit
qu’on ne sauroit distinguer Pierre d’avec Jaques,
parce qu’ils ont tous deux un nes, une bouche & des
Yeux.

Ne verra-t-on jamais renaitre ces tems heureux ou
les Peuples ne se meloient point de Philosopher, mais
ou les Platons, les Thales & les Pythagores epris
d’un ardent desir de savoir, entreprenoient les plus
grands voyages uniquement pour s’instruire, &
alloient au loin secouer le joug des prejugSs
Nationaux, apprendre a connoitre les hommes par
leurs conformites &per leurs differences... ?*

Jean Jaques Rousseau



Preface

THIS book is intended for everyone interested in the problems of race,
whether a specialist in some branch of knowledge directly connected with the
subject or not. An author who addresses both specialists and non-specialists
may fee! himselfin a quandary. How shall he remain comprehensible to all his
readers, yet not bore or irritate the specialists? Perhaps he cannot altogether
achieve his aim. Nevertheless, in this respect the subject of race plays into the
author’s hand; for specialists in branches of knowledge bearing on racial
problems have not, as a general rule, settled down to the formidable task of
acquainting themselves with all aspects of it. For instance, there are probably
many authorities on human genetics who have not studied the assessment of
cognitive ability, and by no means every social anthropologist would lay claim
to a detailed knowledge of anatomy or taxonomy. They could all have grasped
every aspect of the subject, had they wished; but the majority have not in fact
done so, and as a result they are in certain respects non-specialists. | therefore
offer this book to the public in the hope that some of it may be useful to all its
readers, and all of it to some. Those parts that are more technical or more
detailed than the rest (though not necessarily less interesting) are distinguished
by smaller type. Readers who decide to skip these passages will find that they
have not lost the thread.

Most of the passages taken from writings in foreign languages are rendered
in this book in English. The translations, except from Russian and Dutch, are
my own. My aim has been to err, if at all, on the side of being too literal rather
than the reverse, but | have avoided the use of grammatical constructions that
are foreign to our tongue. | have not interrupted the text by statements that the
original language was foreign. In many cases this will be obvious. If in doubt,
the reader has only to look up the reference in the list at the end of the book,
and note the language in which the title of the original publication was written.

In passages quoted directly, without translation, | have followed the original
spelling exactly, with the exception that in Latin words | have substituted u for
vwherever U was obviously intended.

Most of the measurements recorded in this book are expressed in metric
terms, in accordance with the Systeme International d’Unites. It will be
remembered that in this system, what used to be called the micron (/u) is now
the micrometre (/xm), and what was the millimicron is the nanometre (nm).

After a lot of hesitation | have decided not to make acknowledgements for
help in writing this book, except to those whose assistance has been such that
no one could regard it as indicating agreement with what | have written. The



fact that a person’s photograph appears in the book, to illustrate points in
physical anthropology, must not be taken to imply acceptance of my opinions.
Naturally I am indebted to others, as every author is; but parts of the book
deal with controversial matters, and if | were to offer thanks, it might be sup-
posed by some readers that those who had helped me necessarily shared my
views. The fact is that many ofthem do not know what my views are, and | do
not know theirs. No one, except typists and persons concerned with publica-
tion, has seen the manuscript. If anyone wishes his or her help to be
acknowledged, it shall be done most willingly if a reprint or second edition
should ever be published. Two exceptions, though, must be made to the general
rule against naming those who have given me information, advice, or en-
couragement. The dedication of the book reveals the identity of one; and there
is another of whom | can say with confidence that she will approve of what she
has not seen, and whom | can therefore thank for her encouragement and the
assurance of her support—my wife, Liena.

John R. Baker
P.S. A new taxonomic term, stirps, is suggested in a footnote to p. 5. It is

hoped that this term will be found useful in anthropology. The footnote was
added after the rest ofthe book was complete.
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Introduction

T he SUBJECT of race is so vast and so diverse that an author might feel at a
loss when he sets out to introduce what he has written about it. Briefly, the in-
tention has been to establish facts and to record ideas about race, with special
reference to man. There is nothing in the book about any practical applications
of the conclusions reached; but with this exception, the attempt has been made
to look at the subject in all its aspects.

Throughout the book, what may be called the historical method has been

adopted as a matter of deliberate policy. It is hoped that readers may approve
of this approach; for what seem to be new ideas strike suddenly on the mind as
novelties when they reappear out of the distant past in the writings of authors
now long in their graves. The stimulating effect is due to the fact that the
writers had not been influenced by the conventional ideas of modern times. One
is surprised and forced to think—and sometimes to think new thoughts. In
those branches of science in which deduction plays a large part, modern ideas
may readily be introduced without need to recite the opinions of our
forefathers; but where knowledge accrues gradually by long-sustained thought
and argument about a vast body of information, one cannot fully understand
or assess the ideas ofthe present without going back to look at origins.
r It is the human aspect of race that chiefly interests most people, and in the
writing of the book this fact has been kept constantly in mind. Nevertheless it is
written by a biologist who believes that racial problems cannot be understood
by anyone whose interests and field of knowledge stop short at the limit of
purely human affairs. ‘One must not remain fastened to man and act as though
he were the only organism in nature.” So wrote that great anthropologist and
humanitarian of the eighteenth century, Johann Friedrich Blumenbach, when
considering the equality or inequality of human races.H09p T. H. Huxley
stressed the same point, in his Essay on the methods and results o f ethnology.
‘Anthropology is a section of ZOOLOGY,’ he wrote; ‘... the problems of
ethnology are simply those which are presented to the zoologist by every wide-
ly distributed animal he studies.”15%l The present work is written in the spirit
that inspired these sentences. If the relevance of some ofthe zoological parts of
the book is not obvious to the reader at first sight, it will become so when he
has passed on to the chapters devoted to selected human groups.

The book deals with the question whether there is reality behind the idea of

* Throughout this book, the numerals in square brackets refer to the bibliography on pages
560-605.



race. The subject can only be rationally discussed if certain words that will be
used over and over again are clearly explained at the outset. Anyone who
happens not to be familiar with the technical terms used in systematic zoology
will find the book much more readable if he will take the trouble to note
carefully what meanings will be attached to a few terms that are indispensable
in a study of this kind.

The reader will be aware that organisms are grouped together if they show
resemblances that are considered to be due to descent from common ancestors.
A group of this kind is called a taxon, and the branch of knowledge concerned
with the principles and practice of the classification of organisms is called
taxonomy. The group that includes all the hairy animals whose young are
suckled by their mothers is a taxon known as the Mammalia, which includes
animals so diverse as the shrew, hippopotamus, fruit-bat, and man. A taxon
that includes such very different animals as these is called a class. Each class is
divided into subsidiary taxa called orders, and these successively intofamilies,
genera, and species. Each of these groups is itself a taxon, and it thus follows
that there is a hierarchy of taxa.

A family (the Pongidae or anthropoid apes, for instance) is a very minor
taxon in relation to the Mammalia as a whole, but major in relation to each of
the species which compose it. It is convenient to use the words ‘major’ and
‘minor’ in this relative sense, to indicate the place of a taxon in the hierarchy of
taxa. It must be understood that these words will never be used in an ap-
preciative or disparaging sense: they are entirely objective.

The meaning of the word species will be considered in some detail in
Chapters 5 and 6. For the present it must suffice to say that it must be regarded
provisionally as a group of animals that interbreed with one another. When a
species has a wide distribution, it often shows differences of structure in
different places, though intermediates occur. Each recognizable group con-
stitutes a taxon called a subspecies or race. Thus the race is a minor taxon in
relation to the species. Many authorities subdivide the races of man into taxa
called subraces'.; for instance, two of the subraces into which the Europid (so-
called ‘Caucasian’) race is divided are the Nordids and Alpinids. Some go so
far as to recognize subdivisions of subraces, the taxa called localforms. In dis-
cussions of the problems with which this book is concerned, one repeatedly
finds the need for a comprehensive term that can be used without distinction
for any of the taxa that are minor to the species; that is to say, races, subraces,
and local forms. No one has previously suggested a term having this meaning,
and it is therefore necessary to propose one. Throughout the book ethnic taxon
will be used for the purpose. It is open to the objection that English words
derived from the Greek e$voq (ethnic, ethnology, ethnography, and others) are
used by some authors in reference to groups of mankind distinguished by
cultural or national features, rather than descent from common ancestors. This
usage, however, is not universal; and it seems impossible to think of an accep-
table substitute for ethnic. Most ofthe Greek and Latin words that might have
been chosen are either so unfamiliar that they would convey no idea to most
readers, or else have already been taken into our language with senses that
make them inapplicable here (yivoc,, for instance, in its Latin form genus is



already used).* It is particularly important that the meaning ofthe term ‘ethnic
taxon’ should be clearly understood. It does not supplant the words race, sub-
race, and local form, but comprehends these three, and can be used in place of
any of them.

Some authorities think that in certain cases the race is more significant than
the species. They may study an interbreeding group of animals over a vast area
of the surface of the globe, and concentrate their attention on the particular
forms’ or races that represent it in various localities. To these investigators
these “forms’ are the realities. They consider that species have been founded too
jrreadily on the evidence of structural resemblances studied in the museum or
| laboratory, without sufficient attention having been paid to the question
? whether proof has been obtained by field studies that interbreeding between one

form and another does in fact occur in nature. Wherever there are forms that
replace one another geographically, and especially if they appear to merge into
one another in the intermediate territory, they refer to the whole series of forms
or races as a Formenkreis, and discard the word species altogether. The

Formenkreis, then, is a set or series of races. This is a matter of considerable

importance, for mankind should perhaps be regarded as constituting a
Formenkreis rather than a species. The subject is carefully discussed in
Chapter 5. Here it is only necessary to mention that the Formenkreis is a taxon
and that it is divisible, like the species, into races, subraces, and local forms.
If ‘ethnic taxon’ had been a generally recognized term, this book might have
been called ‘Ethnic taxa\ for it is concerned with subraces as well as races,
and indeed occasional mention is made of local forms; but the title of a
serious work must necessarily be comprehensible, and precision must defer to
necessity.
It is thought by some students of the subject that all attempts to classify
mankind into ethnic taxa are vain. Those who hold this view lay stress on the
prevalence of intermediates, and on the difficulty of laying down strict criteria
for the recognition of races and subraces. They consider that those who
idescribe these taxa are really only listing the characters of ideal types, non-
existent except in the minds of men. For them, the only reality is the whole pop-
ulation of a particular place at a particular time. The ethnic constitution of the
population is regarded as of little consequence in comparison with the en-
vironmental circumstances that mould the minds and activities of the men and
:women who compose it. Full weight should be given to this point of view, and
in particular to the fact that large-scale hybridization between races and sub-
races has in fact occurred. Nevertheless it will be argued in this book that race
and subrace do represent a truth about the natural world, which cannot be
adequately described without consideration of them. For this reason a
ttfassification of mankind into ethnic taxa is set out in the table placed at the
end of the book for easy reference. Nearly all the taxa mentioned in the book
are listed in it. All classifications of this sort are provisional in the sense that no

—

*  The Latin word stirps (plural stirpes) may be suggested as a synonym for ethnic taxon.
fadccd. it might well replace the latter term. Not only does it avoid the objection to ethnic, men-
tioned above! it has the added advantage that an adjective can be derived from it. Thus, for in-
stance. one may say that there is a ‘stirpal difference” between two peoples.



two authorities are likely to be in complete agreement about them, and the
growth of knowledge will no doubt necessitate changes. Nevertheless such
tables do contain an important element of truth, which is hidden if no such
classification is attempted. This is proved by the fact that random alterations in
them produce nonsense, which certainly cannot be said of a carefully con-
structed table. For instance, no one with any knowledge of physical
anthropology will deny that it would be absurd to make the Nordids into a race
that included the Sinids and Khoisanids as subraces, or to place the Mongolids
as a subrace ofthe Australasids.

The subject of ethnic taxa is of great interest from the purely biological point
of view, without consideration of man, and a very large literature has grown up
around it. Public interest, however, is centred on human aspects of the matter,
and primarily on the question whether all the ethnic taxa of man are to be
regarded as ‘equal’ or as in some sense ‘unequal’, and if ‘unequal’, whether
some may be regarded as ‘superior’ to others. For instance, it has been claimed
(by certain Europids) that the Europid race is superior to other races, and (by
certain Nordids) that among the Europids, the Nordid subrace is superior to
other subraces. One needs a technical term that will cover this whole subject of
equality or inequality among the ethnic taxa of man. The term used throughout
this book with this particular meaning is ‘the ethnic problem’. It will be un-
derstood that there are many biological problems concerned with ethnic taxa;
but one needs a short phrase in a book such as this, and the explanation that
has been given here will ensure that the words will not be misunderstood.

Every ethnic taxon of man includes many persons capable of living responsi-
ble and useful lives in the communities to which they belong, while even in
those taxa that are best known for their contributions to the world’s store of in-
tellectual wealth, there are many so mentally deficient that they would be in-
adequate members of any society. It follows that no one can claim superiority
simply because he or she belongs to a particular ethnic taxon. It does not in-
evitably follow, however, that all taxa can properly be said to be ‘equal’. It is
necessary to consider carefully whether any meaning can be attached to the
statement that one ethnic taxon is ‘superior’ to another. If the statement is not
meaningless, one wants to know with some precision what it means, and if this
could be defined, it would still be questionable whether any one taxon were in
fact superior to another. These problems are considered in this book.

The subject is necessarily controversial. It is hoped that those readers who
disagree with some of the opinions expressed will nevertheless find something
of value to them in particular parts of the book. It will have served its purpose
if it has cleared away those misapprehensions that cannot be helpful, in the
long run, to either side in the controversy.



PART ONE

The Historical
Background






1 From Neanderthal man
to the philosophers
of the eighteenth century

m The four historical chapters that constitute Part 1 of this book are
H concerned with the thoughts of man. They do not deal with actions taken in the
| political field to apply in practice the ideas present in the mind. For example, no

mention is made of the work of the great humanitarians, such as William
I Wilberforce and Thomas Clarkson, in the suppression of Negro slavery; and

Indeed this would be unnecessary, because the facts are readily available to

| everyone interested in history or biography.fni,229.4381 The subject dealt with
here is less familiar, because the information is scattered among many very
diverse and in some cases unexpected, little known, and even rather inaccessi-
ble sources of information. Hitler is the only author mentioned in the four

I chapters who is chiefly known as a man of action. It has seemed necessary to

| record something about his views on the ethnic problem as expressed in Mein
KampfMW because his subsequent actions had such a profound effect on
human thought.

The subject considered in these chapters is not only intrinsically interesting:
it has a message also for the present day. Although many of the early thinkers
were mistaken in their beliefs, some of them afford examples that might well be
followed today. In particular one thinks of that quartet of distinguished
biologists, Blumenbach, Sommerring, Camper, and Tiedemann, whom we shall
meet in Chapter 2. Here were men who addressed themselves fearlessly to the
ethnic problem. They did not by any means agree exactly with one another, but
they indulged in no personal attacks. To the best of their ability they brought to
bear on a difficult subject such information as was available in their time. They
were men of wide knowledge and level judgement, open-minded searchers after
truth.

r Chapters 3 and 4 bring the history up to the end of the third decade of the
twentieth century. They deal with only one side of the problem, in considerable
detail. The reason for ending the purely historical part of the book at this point
is explained on p. 61.

This first chapter, dealing as it does with the earliest part of the history, is in-
evitably somewhat desultory, because the lack of relation between most of the
available sources of information makes it almost impossible to weave them

together into a continuous whole.
In a study of the subject with which this book is largely concerned, it might

seem a waste of time to search for evidence regarding man’s remote ancestors
in the mid-Pleistocene, perhaps fifty thousand or more years ago, during the



last great glacial phase. How did the various ethnic taxa of man react to one
another in the remote past? It is true that at present we have not enough
evidence to enable us to reach a firm conclusion, but in fact we can at least see
how a certain amount of knowledge might one day be obtained.

In the early part of the last glacial phase, humanity was represented in
Europe by Neanderthal man.f129, 130,1311 He was short, in comparison with
most modern men, but massively built. Huge eyebrow ridges joined one
another above the nose (Fig. 1); the forehead was very low and sloping; the

1 A skull of Neanderthal man, with part of a skull of a modern Europid (a
Frenchman)for comparison

The Neanderthal skull represented here, from La Chapelle-aux-Saints, Correze, France. is the most complete
in existence, but it lacks the nasal bones and most ofthe teeth. The missing parts arepresentinother specimens
of the same ethnic taxon, and it has therefore been possible to add them in the drawing.

FromBoule. 11301

skull was rather long in proportion to its breadth, flattish on top, and curiously
flattened from above and below in the occipital region, so that it almost
resembled in form the chignon of a woman’s hair.|i29] The massive maxillary
bone of each side extended forward in a large process (apophysis) that pushed
the nasal bone before it so as to make the nose project prodigiously; the
foramen magnum was situated rather far back. The cavity of the skull was
large, but casts of the brain-case indicate that the frontal lobes were small and
the convolutions of the brain-surface somewhat primitive in arrangement. The
lower jaw sloped away below so that one can scarcely speak of a chin. The legs
were short in relation to total stature. There has been some tendency in recent
years to minimize the characters that distinguish Neanderthal anatomy from



that of modern man. It is legitimate to doubt whether this tendency can be fully
justified by the facts. Apart from the grosser features that have been men-
tioned, there are marked differences in the teeth, especially the lower
molars. [4381 Many authorities place him in a separate ‘palaeospecies’, Homo
neanderthalensis, and its European race has been named proto-europaeus. 1321

Neanderthal man was replaced in Europe during the last glacial phase by
Homo sapiens, exemplified by Cromagnon man, named after a place in the
Dordogne (south-central France) where the remains of five human bodies were
found. Whether any Cromagnids coexisted in Europe with Neanderthal man is
uncertain, but it is usually supposed that the latter died out before the others
arrived. Since, however, there are ‘Neanderthaloid’ characters in certain early
forms of H. sapiens, some authorities consider that there was overlapping in
time and some hybridization.[227] If so, Neanderthal man can scarcely be
regarded as a separate species.

Very strange facts are revealed when we turn to the Neanderthaloid remains
of the mid-Pleistocene found on Mount Carmel, south of Haifa in Israel, and in
other parts of Palestine. A considerable number of rather well preserved
specimens have been studied in great detail by McCown and Keith.17201 The
people who lived in this area at the time were remarkably varied in structure,
some of them verging towards the Neanderthal, others towards the early
sapiens type, others again intermediate. It was suggested by the American
anthropologist C. S. Coon that hybridization between Neanderthal man and
sapiens might be the explanation. 12261 This view was strongly supported by
Dobzhansky, 12771 an authority on the origin of species and races. Since
Neanderthal man differs more markedly from any of the races of man living
today than any of these races differ from one another, it follows that if
hybridization occurred, primitive men and women had not at that time and
place a strong repugnance against extreme difference in sexual partners.

McCown and Keithf720] had themselves seriously considered the possibility
of hybridity and rejected it. I1fit had occurred, one must suppose that there was
already present in Palestine at that time (the Levalloiso-Mousterian culture
period of archaeologists) a fully developed form of Neanderthal man and also a
fully developed form of sapiens; and no evidence of this exists. In their book
Fossil men, the French palaeontologist Marcellin Boule and the anthropologist
H. V. Vallois agree with McCown and Keith in rejecting the possibility that
Palestine man was a hybrid, fi3il The matter cannot be regarded as settled, but
when further evidence becomes available, we shall be better able to form an es-
timate of the interethnic relations of early man. It is possible that new ethnic
taxa were evolving rapidly in Palestine in the period under consideration—that
there was a branching of the evolutionary tree, rather than a grafting together
of previously separate twigs.

A moment’s reflection will show that the great majority of man’s remote
ancestors can have had only a faint idea, or none at all, of the physical
differences between the ethnic taxa of man. Even today, with the enormous in-
crease in population and ease of travel, it seems certain that only a small
minority of the inhabitants of Great Britain has ever seen a Bushman (Sanid)



or Hottentot (Khoid), and there must be many in Australia who have never
seen a Negrid. Population gradually increased in Neolithic times as knowledge
of agriculture began to spread over the world, and subraces must then have
tended to meet more often than races; but there were certain wide areas where
races did meet and hybridize to some extent with one another. In such cases
the resulting hybrid peoples were commonly not exactly intermediate, because
the majority of the ancestors of the partially hybrid group belonged to one of
the two races. An example is provided by the Turanids of the country north of
Iran, Afghanistan, and Pakistan. These people are hybrids between Europids
and Mongolids, but the former stock evidently predominated, presumably
because the original hybrids tended to intermarry with Europids more often
than with Mongolids. The Turanids are regarded as a subrace of Europids,
characterized by the possession of certain Mongolid traits in their physique.

Similarly, the Aethiopids of Ethiopia and elsewhere (Galla and other tribes)
are almost certainly hybrids between Europids with some Negrid admixture,
but certain authorities[3038%1regard them as Negrids with Europid admixture.

A remote possibility exists, however, that the Aethiopids are the descendants of a
group from which both Europids and Negrids are derived. | iossi

There are several tribes commonly grouped together as ‘Nilo-Hamites’, because they
are supposed to have Nilotid Negrids and Aethiopid Europids as ancestors; but
different tribes were probably derived from different Negrid subraces and/or different
Europid subraces, and if so, the grouping under a single name is misleading because it
does not reflect a common ancestry.

Sufficient examples have been quoted to show that subraces and even races
sometimes hybridize where they meet, but this really almost goes without
saying; for if sexual revulsion against intersubracial and interracial marriages
were complete, one set of genes would have no chance of intermingling with
another, and the ethnic taxa would be species by the commonly accepted
definition (see p. 74). It cannot be too strongly stressed that intersubracial and
interracial hybridization is so far from indicating the unreality of subraces and
races, that it is actually a sine qua non of the reality of these ethnic taxa.

Strong feelings against intersubracial and interracial hybridization do,
however, sometimes manifest themselves. When Nordindids (‘Indo-Afghans’)
began to penetrate into India from the north-west from about 1500 B.C.
onwards, and came into contact with various peoples differing from themselves
in physical features as well as in culture, social barriers against free hybridiza-
tion were set up and the ‘caste’ system gradually evolved. This was perhaps the
most elaborate and effective barrier against the mixing of contiguous ethnic
taxa that the world has ever known.

Palestine is a region from which we have historical evidence of hybridization
and of steps taken to prevent it. Unfortunately we have no reliable evidence of
the physique of the peoples concerned, though we have names that are intended
to identify them. In the Bible three ethnic taxa are fancifully supposed to have
sprung from the three sons of Noah (Genesis, x). It is generally taken for
granted that the supposed descendants of Shem were the ‘Shemites’ or
‘Semites’,119674.391 but unfortunately this does not carry us much further,
because we do not know who the Semites might be. Possibly the Orientalids



(“‘Arabs’) are meant; possibly the Armenids, who are physically very different;
possibly both of these and their hybrids. (67411t has been argued, however, that
there was a Nordid element in the ‘Shemites’, and therefore in the Hebrew
patriarchs. 13951

The descendants of Ham were the Hamites, but here again we are in difficulty,
because it is uncertain who the Hamites were. Since Canaan was one of the sons of
Ham, it seems reasonable to suppose that the Canaanites were Hamites. Usually,
however, the Hamites of the Bible are assumed to have been the early Egyptians, 16741
who are thought to have been Protomediterranids hybridized with Orientalids; 1321
but Chapter x of Genesis makes it clear that the Sumerians and Assyrians, among
others, were also descendants of Ham. Certain authorities [®Lhave supposed that the
Hamites were Negrids. It has, indeed, been claimed Riuthat the latter were descendants
of Phut, one of Ham’s sons; but it is doubtful whether much was known of Negrids by
the writers of Genesis, X, and Phut’s descendants do not appear to have made any clear
mark on the available historical records.

The Japhetic peoples are usually supposed to have been of ‘Indo-European’ 119.674
or ‘Indo-Germanic’l39 stock; but these expressions, based on linguistic studies, are not
translatable into ethnic terms. Evidence has been brought forward for the view that the
Japhetic peoples were in fact Armenids and Alpinids. 1361

It is impossible to draw any definite conclusions from the account in Genesis
of the origin of the various peoples to whom reference is made, beyond the fact
that they were all supposed to have sprung from a common ancestor; but it
seems very probable that they were all Europids. Whatever the correct inter-
pretation may be, there is no doubt that hybridization among subraces oc-
curred in Palestine and Mesopotamia in biblical times, and that the Hebrews
were strongly urged by some of their spiritual leaders to avoid it. Although the
ethnic taxa in question were only subraces of the same (Europid) race as
themselves, there was no question of ‘equality’ in the minds of the leaders. It
was legitimate to despise people of another taxon that was regarded as more
primitive. Noah, it will be remembered, had condemned Canaan (i.e. one of
Ham’s sons and his descendants) to be ‘a servant of servants... unto his
brethren’, that is to say, a servant to the Shemites and Japhetites (Genesis, ix,
25—7). Strongly expressed opinions on the ethnic problem such as these no
doubt had an influence on Jewish, and later to some extent on Christian,
thinking. A striking example appears, for instance, in the book ofJob. It seems
that this unfortunate man was mocked by youthful members/ of a primitive,
cave-dwelling, pre-agricultural (food-gathering) tribe {Job, xxx, 1—10). This is
the interpretation placed on the words by several commentators, and indeed no
other seems possible. As a young man, Job had known the fathers of his
persecutors, and he remarks of them, ‘I would have disdained to set [them]
with the dogs of my flock____they were viler than the earth.’

A group of Canaanites called the Hivites were regarded by the Hebrews with
marked disrespect. It will be remembered how Joshua imposed his will upon
them, by assigning to them the tasks of hewing wood and drawing water for
their Hebrew masters. They still retained this lowly status when the chapter of
the Bible describing these events (Joshua, ix) was written down, probably some
centuries later.



Christian ethics brought about a less severe attitude in people towards per-
sons of ethnic taxa other than their own, but it must be remembered that the
early Christians had little or no acquaintance with people so different from
themselves in physique as to belong to another race. St. Paul played a promi-
nent part in encouraging a more tolerant attitude. The words he used in
speaking to the Athenians at Mars’ Hill are given in the Revised Version ofthe
Bible thus: ‘God ... hath made of one blood all nations of men,’ but it is not
always remembered that he added, ‘and hath determined... the bounds of
their habitation” (Revised Version, Acts, xvii, 24-6). The translation of this
passage in the New English Bible is as follows: ‘He [God] created every race of
men of one stock.... He fixed ... the limits of their territory.” (New English
Bible, 1961). It is questionable whether Paul actually used a word meaning
‘blood’. This word is stated not to occur here in the early Greek texts, and it
was rejected by the Catholic Church from the time of St. Jerome.isosi The New
Testament in Greek carefully compiled by the British and Foreign Bible
Society 179n says simply that God made every race of man *|| Canon
G. W. Wade’s version of this passage is ‘from a single ancestor’.Im 21 The
common use of the word ‘blood’ to indicate relationship can be traced back to
Erasmus’s Bible of 151613111 He may have been deliberately using a current
European idea when he wrote  tvbq alfxaxoc? in his Greek version and ‘ex
uno sanguine’ in the Latin. Luther may well have been influenced by this when
he wrote ‘von eynem bluf in his translation.iess1 It would not appear that the
early Jews associated blood with race. The use of the word ‘blood’ to indicate
relationship has nothing to commend it and might well be abandoned with
other mediaeval superstitions. Lest anyone should imagine that Erasmus had
prescience of the blood-groups, it should perhaps be mentioned that members
ofa single ethnic taxon, indeed often of a single family, may belong to different
groups.

It is clear that the early Christians did not altogether disregard the ethnic
cohesion of the Jews. The Epistle ofSt. James appears to be directed to those
who were ethnically Jews, but who lived outside Palestine and had been con-
verted to Christianity.! 11121 It is not clear to whom precisely The First Epistle
General o fSt. Peter was addressed. The Revised Version of the Bible translates
| Peter, ii, 9, ‘But ye are a chosen generation, a royal priesthood, an holy na-
tion, a peculiar people,” but Wade writes instead, ‘But you are a Chosen
race-----" The rendering in the New English Bible is this: ‘But you are a chosen
race, a royal priesthood, a dedicated nation, and a people claimed by God for
his own.” It seems to be uncertain whether the ‘strangers’ (Revised Version),
‘Sojourners’,111121 or ‘scattered people’ (New English Bible) in Pontus, Galatia,
and certain other places, to whom St. Peter addressed his Epistle, were
specifically the Christian strangers of Jewish origin.

That persons of different ethnic groups are not necessarily immediately unat-
tractive to one another is attested by the familiar tradition, passed down from
the sixth century, of Gregory (afterwards Pope Gregory 1) at his first sight of
persons of the Nordid subrace. The Venerable Bede tells us that Gregory saw
some Anglo-Saxon boys exposed for sale in the market-place of Rome.l67.68I



He described their countenances as ‘bright’ and ‘charming’ (the adjectives were
lucidus and venustus). On being told that they were called Angles, he replied
‘Rightly, for they have an angelic appearance, and it is proper for such persons
to be the associates of the angels in heaven.” (Not everyone is aware of the
further puns perpetrated by His Holiness on this memorable occasion and duly
recorded by his venerable historian.) It must be remembered, however, that the
Nordid boys differed only in rather unimportant points of physique from the
familiar Mediterranids of Rome, apart from the minor character of colour.
These two subraces are closely allied.

A leap to the sixteenth century brings us to Montaigne’s essay entitled ‘Des
Cannibales\17%] The ostensible purpose of this short paper is to exhibit a
primitive people in a favourable light in relation to the members of civilized
societies. At this distance of time it is difficult or perhaps impossible to be quite
certain whether in this particular essay Montaigne was writing with his tongue
in his cheek, deliberately hiding from the unsuspecting reader what he intended
to spring on him towards the end. He appears to be describing the Caribs ofthe
West Indies, though he does not make this perfectly clear. For his information
he relies mainly on one of his servants, who has been in that part of the world
and whom he describes as being ,.. simple and uncouth, which is a suitable
state for rendering true evidence--— One needs either a very reliable man, or
one so simple that he has not the wherewithal to create and give verisimilitude
to his false inventions.” This man’s story is confirmed by several sailors and
merchants who had voyaged with him. Montaigne draws a remarkable picture
of the superiority ofthe tCannibales‘ over civilized people. One example among
many is that they eat wild fruits; civilized men should be termed savage,
because instead of using what nature provides, they artificially deform its
vegetable products. ‘I find’, he tells us, ‘that there is nothing barbaric or savage
in this nation in what has been reported to me, unless it can be that each person
calls Barbarity what is not customary with him, or that we have no other
measure of truth and reason than the example and idea of the opinions and
customs of the country in which we live.” He goes smoothly on to tell us that
these people take prisoners in war and keep them alive for two or three months,
during which period they use every possible method they can think ofto induce
them to say something that would indicate fear. For this purpose they tell them
exactly what is going to happen to them: the tortures they are going to suffer,
the preparations that are being made for this purpose, and the intention to slice
up their limbs for the banquet that will be made of their flesh— all of which isin
due course carried out.

Those in modern times who overstress the significance of ‘colour’ would
receive a wholesome corrective on reading the excellent essay on physical
anthropology written by an anonymous traveller and published in the Journal
des Sgavans in 1684.1241 In this very remarkable work on the geographical
distribution of human ‘Especes ou Races', the author clearly recognizes that
the people of North Africa, Arabia, and India belong to the same race as those
of Europe. He writes on the subject of colour as follows.

For although the Egyptians, for instance, and the Indians are very black,
or rather tawny \baganes], this colour is nevertheless only accidental to



them, and comes only because they expose themselves to the sun; for those
who take care of themselves and are not obliged to expose themselves to it as
often as the fcommon] people are, are not blacker than many Spaniards. It is
true that most Indians have something rather different from us in the expres-
sion of the face and in the colour, which often tends towards yellow; but that
does not seem sufficient to make a particular species; for otherwise it would
be necessary to make one also for the Spaniards, another for the Germans,
and similarly for several other peoples of Europe.

The author sharply distinguishes certain other ‘coloured’ races from the In-
dians, by morphological criteria. He considered the women of Lahore the most
beautiful of India. These would have been Nordindids (Indo-Afghans).

Some of the important facts first clearly established by the anonymous
traveller were well exhibited in the atlas published by de Vaugondy nearly a
century later.HO871 The area ofiLes Europeens’, identified by the appearance of
the face (visage), includes not only Europe itself (apart from the extreme north
of Scandinavia and the region north of the Black Sea), but also Africa north of
the Sahara, Arabia, Iran, Afghanistan, Pakistan, and India as far south as the
River Ganges.

It was already recognized in the seventeenth century that the skin-colour of
certain races of man was not solely due to the action of the sun’s rays during
the life of the individual. One Leutholf or Ludolfus, writing in 1691, put the
matter very clearly in a commentary[679I published separately from his book on
Africa. ‘But still’, he says, ‘within the range of the Itropicall sun there are
nations if not actually white, at any rate not actually black; many are far dis-
tant from the equator, beyond one tropic or the other, such as the inhabitants
of Persia or Syria, or the Cape of Good Hope, for example, and nevertheless
they are very black.” Ludolfus refers to the blackness of the native inhabitants
of Ceylon and other countries and remarks, ‘If you attribute the natural cause
fof their skin-colour] to the heavens and the sun, why do not white men who
grow old in these regions become black?’ There is here clear recognition of the
reality of genetic differences between ethnic taxa.

From this lack of knowledge there has arisen that fine dictum of morality
so much bandied about by the philosophical crowd, that men are everywhere
the same, and that having everywhere the same passions and the same vices,
it is rather useless to attempt to characterize the different races; which isjust
about as reasonable as if one were to say that one could not distinguish Peter
from James, because each ofthem has a nose, a mouth, and eyes.

Will one never see the return of those happy times when people did not
concern themselves with philosophy, but when such men as Plato, Thales, or
Pythagoras, smitten with an eager desire for knowledge, undertook the
longest journeys solely to obtain information, and went far away to shake off
the yoke of national prejudices, to learn to know men by their conformities
and by their differences ...?

Those who are unfamiliar with this passage would be unlikely to ascribe it
correctly to its author; but readers of these historical chapters will find that
during the eighteenth and nineteenth centuries thinkers who were irreligious



and radical or ‘progressive’ in their political views often tended to believe in the
inequality of the races of man. The passage was in fact written by Jean-Jacques
Rousseau. It is printed in its original French as an epigraph to this book.

The circumstances in which Rousseau came to write his famous Discours
sur Vorigine et lesfondemens de Vinegalite [sic] parmi les hommes[918-9201 may
be remembered. The Academy of Dijon had offered a prize for a discourse on
this subject: “What is the origin of inequality among men, and is it authorized
by natural law?’ In his attempt to answer this question, Rousseau was not
primarily concerned with the ethnic problem; but, as the extract given above
shows, he allowed that the various ethnic taxa differed mentally as well as
physically. He stressed the importance of the environment in causing the diver-
sity of human beings in different parts of the world, especially when the en-
vironment acted over a long series of generations. His main concern, however,
was with the degree of happiness of persons in solitary and social life. He
believed that man’s unhappiness was largely due to inequality among people
living in the same society. He distinguished two varieties of inequality:
naturelle ou physique and morale ou politique. The former was the sort caused
by differences of age, health, or intellect; the latter by those due to convention
or the consent of fellow-men. It was Rousseau’s belief that primitive man,
‘I'nomme dans Vetat de nature’, was solitary: there was not even such an
association of the sexes as occurs in many non-social animals. “The males and
females united at random, by chance meeting, opportunity, and desire.... they
left one another with the same readiness.. .. the two sexes did not recognize one
another again, and even the child was nothing more to the mother, as soon as
he could manage without her.” In this state of society man was happy, because
inequality did not have an opportunity to express itself. As social institutions
developed, inequality became apparent and caused misery.

Rousseau does not argue that the primeval savage was morally superior. On
the contrary, he says distinctly that men in a state of nature ‘could not be either
good or bad, and had neither vices nor virtues.... they had no dealings of any
kind with one another, and as a result knew neither vanity nor consideration
nor esteem nor scorn; they had not the least notion of thine or mine, and had
no idea ofjustice.” He regarded the Caribs (Indianid race, Brasilid subrace) as
approaching more closely to the state of nature than any other people known
at the time; but he only mentions them very briefly, and there is no indication
that he had any detailed knowledge of their mode of life. As a matter of fact the
Caribs were not particularly unsocial in early times: they had their carbets, or
communal houses, and so far was the husband from deserting his wife that he
underwent the strange custom of the couvade when his child was born.[2681
Rousseau’s belief in the solitary state of primitive man was almost entirely
hypothetical, as he himself freely admitted. His ideas on this subject would not
be likely to find acceptance among modern students of primitive culture.

The prize was awarded to Rousseau in 1750, but the Discours was not
published till five years later.[9i81 The French physiologist C. N. Le Cat, who
was one of the judges, strongly opposed the award and published a ‘Refutation’
in the form of a book printed in columns, with extracts from the Discours on
the left and his own criticisms of them on the right.I 181 Most of the latter are



given in very matter-of-fact style, without any attempt at satire, or rhetoric of
any kind. He stresses, however, some of the horrors of savage life. ‘Tell me, I
beg you, illustrious orator,” he writes, ‘is it among the realms in which univer-
sities and academies flourish, that one finds the gallant nation of cannibals?” It
should be mentioned that Le Cat was by no means contemptuous of persons
belonging to races other than his own. In another book he writes favourably of
Negroes, and in particular opposes the idea that darkness of skin indicates in-
feriority. ‘Does one believe’, he writes* ‘that Negroes have a lower estimate of
themselves, and are indeed less estimable, because ordinary white people
regard their appearance with horror? They are very good-natured and much
more sensible than we, ifthey do notgive us tit-for-tat.*1 104

Rousseau was by no means the only celebrated author of the eighteenth
century who contributed to the discussion of the ethnic problem. Some of the
greatest philosophical and political thinkers of the period—Montesquieu,
Hume, Kant, and Voltaire among them—made comments, though mostly short
ones. Some of these were merely satirical, and therefore not helpful in the
search for truth. Thus Montesquieu wrote of the Negro in De Vesprit des lois:
‘Those concerned are black from the feet to the head; and they have the nose
squashed so flat that it is almost impossible to pity them. One cannot take it
into one’s mind that God, who is a wise being, has placed a soul, especially a
good soul, in a wholly black body.’[/39] The irony is so heavy-handed in the
passage from which this extract is taken, that it cannot be regarded as effective
even by the standards according to which this kind of rhetoric is commonly
judged.

The Scottish philosopher and historian David Hume was one of those op-
ponents of conventional religious thought who did not hesitate to express their
beliefin the inferiority of certain ethnic taxa. In his Essays, moral and political
he writes, ‘And indeed, there is some Reason to think, that all the Nations,
which live beyond the polar Circles or betwixt the Tropics, are inferior to the
rest of the Species, and are utterly incapable of all the higher Attainments of
the human Mind.’[523] He remarked, however, that there was no relation
between intelligence and latitude within the limits of the temperate zone. Hume
was particularly impressed by the ease with which Negroes could be bribed by
the gift of alcoholic drinks. He noted that the character of the Chinese was
remarkably uniform over a huge area, in which the climatic conditions varied
widely from place to place, and he concluded that the differences in “Temper’ of
the various nations could not be due solely to the physical environment. He
thought, however, that fortuitous circumstances might have produced some of
the differences. In developing nations, a few persons gain control and eventual-
ly influence the mass of the people. Since the governing body is small, there
must be a large element of chance in its composition.

The philosophers of the eighteenth century did not always draw a sharp dis-
tinction between nations and ethnic taxa. In his Beobachtungen iiber das
Gefiihl des Schonen und Erhabenen\s69] Immanuel Kant gives rather elaborate
accounts of the mental characters of the Germans, English, Dutch, French,
Italians, Spaniards, Arabs, Persians, Indians, Japanese, and Chinese, but he
makes no genuine attempt to say anything about the general character of the



Europid race in contrast to that of the Mongolid, or to differentiate between the
various subraces among the Europids, though sufficient anthropological
knowledge was available at the time (1764) to make a start in this direction. He
does, however, distinguish the Negrid race from others, makes general remarks
on the mental powers of persons belonging to it, and quotes Hume in support
of his opinions.

The Negroes of Africa have received from nature no intelligence that rises
above the foolish. Hume invites anyone to quote a single example ofa Negro
who has exhibited talents. He asserts that among the hundred thousands of
blacks who have been seduced away from their own countries, although very
many of them have been set free, yet not a single one has ever been found
that has performed anything great whether in art or science or in any other
laudable subject; but among the whites, people constantly rise up from the
lowest rabble and acquire esteem through their superior gifts. The difference
between these two races of man is thus a substantial one: it appears to be
just as great in respect ofthe faculties ofthe mind as in colour. [5691
The use of fetishes by certain Negrid tribes had a strong influence on Kant’s

judgement. “The religion of fetishes,’ he writes, ‘which is widely spread among
them, is perhaps a sort of idolatry that sinks as deep in foolishness as seems to
be possible for human nature. A bird’s feather, the horn ofa cow, a mussel, or
any other common article becomes an object of veneration and invocation in
oaths as soon as it has been consecrated by a few words.’15691

Kant considered that no other uncivilized people showed such a high degree
ofintelligence as those of North America.

Kant’s Anthropologie in pragmatischer Hinsicht138L is really a work on
psychology rather than anthropology in the modern sense. In this book he once
more summarizes his opinions about the mental characters of various nations,
but more shortly than in the earlier work. He particularly emphasizes the vir-
tues of the Armenians, whom he describes as a unique people, sensible
(veriinstig), peaceful, and of superior character. It may be remarked that Hume
also regarded the Armenians highly. He says that they ‘have a peculiar
Character’and are ‘much noted ... for Probity’.[531

Voltaire, like Rousseau, was a radical in politics who did not believe in racial
equality; but he expressed himself on this subject much more forcibly than his
fellow-countryman. He was more impressed by the physical differences
between the races than most of the philosophical and political thinkers who ad-
dressed themselves to the ethnic problem. He was particularly struck by the ttab-
lier’ (apron) of Hottentot (Khoid) women, exaggerated accounts of which were
current in the eighteenth century. The subject is treated in some detail from
the anatomical point of view in Chapter 17 (pp. 313—17) of the present book.

It was in his book La philosophie de Vhistoire, published in 1765 over the
pseudonym of I’Abbe Bazin, that Voltaire first broached the subject in
print. 11108l It is to be remarked that he uses the words especes and races
interchangeably, and that he wrongly attributes the tablier to the ‘Caffres’.

Voltaire writes of the Negroes that “Their round eyes, their flat nose, their
lips that are always thick, their differently shaped ears, the wool of their head,
even the measure of their intelligence, place prodigious differences between



them and other especes of men.” He denies that the differences are the effect of
climate, because Negroes transported to cooler countries produce offspring of
their own kind. ‘“The apron that nature has given to the Kaffirs, the loose, soft
skin of which hangs from the navel to half-way down the thighs, the black teats
of the Samoyed women, the beard of the men of our continent, and the always
beardless chin of the Americans, are such marked differences that it is scarcely
possible to imagine that these people are not of different races’]11081

Voltaire reverted to the tablier in Les lettres d Amabed.uno] This work of
fiction consists mainly of letters written by one Amabed, an Indian of Benares,
to Shastasid, the ‘Grand Brame de Madure\ and of the latter’s replies. During
his visit to South Africa, Amabed was much struck by the peculiar anatomy of
the Hottentot women. He writes to Shastasid from the Cape of Good Hope:

These people do not appear to be descendants of the children of Brama.
Nature has given to the women an apron formed from their skin; this apron
covers their joyau, of which the Hottentots are idolatrous ... The more |
reflected on the colour of these people, on the clucking they use instead of an
articulate language to make themselves understood, on their face, and on the
apron of their women, the more | am convinced that these people cannot
have the same origin as ourselves. Our chaplain claims that the Hottentots,

Negroes, and Portuguese are descended from the same father. The idea is

certainly ridiculous.

Once more Voltaire insisted on the diversity of man in his Questions sur
Vencyclopedie.W 109] “The inclinations, the characters of men differ as much as
their climates and their governments. It has never been possible to form a regi-
ment of Lapps or Samoyeds, while their neighbours, the Siberians, are intrepid
soldiers.... Only a blind person, and indeed an obstinate blind person, could
deny the existence of all these different especes.” He was under no misapprehen-
sion, however, about the intellectual level of the common run of mankind as a
whole. ‘In general,” he writes, ‘the human species is not more civilized by two or
three degrees than the people of Kamchatka. The multitude of brutal animals
caHed men, compared with the small numbers ofthose who think, is at least in
the proportion of 100 to one in many nations.’fno9l It may be remarked
incidentally that in his Questions Voltaire pours scorn on ‘certain bad jokers’
who have claimed that man was originally solitary. This is obviously a
reference to Rousseau. Voltaire had already denied that ancestral man was
solitary in La philosophie de Vhistoire. f1108]

The diversity of man was emphasized even more strongly by Henry Home,
Lord Kames (1696—1782), than by Voltaire.

Kames, a Scottish lawyer and philosopher, was a man of very wide interest.
Towards the end of his life he published anonymously a book in two volumes entitled
Sketches of the history of man\$e2}—not intended’, as he modestly but with some
justice admits, ‘for the learned; they are above it’. It is a strange work. He dismisses
Linnaeus’s classification of animals contemptuously.

It resembles the classing books in a library by size, or by binding, without regard
to the contents. It may serve as a sort of dictionary; but to no other purpose so far
as | can discover-----What will a plain man think ofa method of classing that denies
a whale to be a fish?



Karnes’s purpose is to contradict the idea that the differences between the kinds of
human beings can be due to environmental effects. He devotes many pages to the men-
tal differences between peoples and to the improbability of their being caused by the en-
vironment. He dubs Montesquieu ‘a great champion for the climate’ as a cause of these
differences. He says that the argument on which he himself chiefly relies is this. That
were all men of one species, there never could have existed, without a miracle, different
kinds, such as exist at present’-He thinks that the obvious conclusion would be that
God created not one pair of human beings, but many pairs with different characters, all
suited to the environments in which he placed them. This, however, he regards as un-
acceptable, because it is contrary to the biblical account; and he therefore concludes
that when the people were scattered from Babel, God divided them into different kinds,
already fitted for different climates.

Karnes’s book is worth mentioning not so much for any merit it may possess
as from the stimulus to controversy it aroused in the years following its
publication. Blumenbach refers to him several times (generally under the name
of Henry Home), and in each case he disagrees. The Revd. Samuel Stanhope
Smith, Professor of Moral Philosophy in the College of New Jersey, wrote a
special article entitled “Strictures on Lord Karnes’s discourse on the original
diversity of mankind’, which he appended to his book entitled An essay on the
causes o fthe variety o fcomplexion andfigure in the human species. 19841Smith’s
‘Strictures’ are quite effective, but the task was not a difficult one. He points
out a number of demonstrable errors committed by ‘this celebrated
philosopher.... In all the writings of this author, there is not another example
of so much weak and inconclusive reasoning.” The main part of Smith’s book,
which was based on a lecture delivered in Philadelphia in 1787, consists of sup-
port for the belief that all human beings have a common ancestry. He uses
some ingenuity in explaining away certain facts that appear at first sight to
contradict this theory. He believes that differences in climate are the chief
cause of the diversity of races, but he regards ‘the state of society’ as another
important factor; and he supposes that migrations account for some of the
facts that are not otherwise easily explained. There are also ‘secret causes of
difference, as there are varieties ofthe same family’. He makes it perfectly clear
that in his opinion the changes produced by the environment are inherited, and
cumulative in effect.

The effect proceeds increasing from one generation to another....
resemblances of parents are communicated to children-----We see that
figure, stature, complexion, features, diseases, and even powers of the mind
become hereditary.... when any change becomes incorporated, so to speak,
it is, along with other constitutional properties, transmitted to offspring.

It is to be noted that Smith and the other philosophers and scientists of pre-
Darwinian days who believed in the ancestry of all mankind from a single
stock—the ‘monogenists’, as they came later to be called— were in a limited
sense evolutionists, though their views on the causes of the evolutionary
process were incorrect.

His belief that all mankind shared a single ancestry was far from making
Smith an egalitarian. ‘And the Hottentots, the Laplanders, and the people of
New-Holland’, he writes, ‘are the most stupid of mankind-----they ap-



proach... the nearest to brute creation.” He is particularly severe on the
Hottentots, describing them as ‘In their manners the most beastly, and the
faculties of their minds approaching the nearest to brutes of any of the human
species’.

Smith’s opinions on the origin of mankind were to some extent shared by Johann
Gottfried Herder (1744-1803), though the latter looked more favourably on the less
advanced peoples of the world. This German philosopher, theologian, and authority on
linguistics had a fellow-feeling towards the Volker of the world, and he was a student
and admirer of the folk-songs of various nations. His ldeen zur Philosophic der
Geschichte der Menschheit\4%i\ is regarded as his masterpiece. The first edition
appeared in separate parts from 1784 to 1791. In what he writes in this book on the
subject under discussion here, it is difficult to visualize him as the associate (and in later
years the adverse critic) of Kant, or as the close friend and inspirer of Goethe; for his
arguments appear rather feeble and in places actually foolish. For instance, he says
that all men are the same in internal anatomy, and even—almost unbelievably—that a
few hundred years ago the inhabitants of Germany were Patagonians. He mentions
Blumenbach (p. 25), but will not agree to the division of mankind into races. "Race fhe
uses this actual wordl implies a difference of origin.” he claims: and this difference he
denies. IDennjedes Volk ist V o Ik he insists; for him, the reality is not the race but the
nation with its national speech. His emphasis on the Volk foreshadows Spengler’s (pp.
53-5), though the latter was not much interested in language as a binding force.

Herder shows better sense than some of the philosophers of his time in rejecting the
idea that anthropoid apes could be regarded as human. He tells us that Nature has
divided the apes and monkeys into many genera and species, but man is unitary.
‘Neither the Pongo nor the Longimanus is your brother: but truly the American and
the Negro are.”*

The tendency of certain philosophers of the eighteenth century to attribute
more intelligence to the anthropoid apes than could reasonably be ascribed to
them from the available evidence, is of special interest to the student of the
ethnic problem. It may surprise some readers to learn that Rousseau regarded
the chimpanzee as human.I19i8.9i9] Having recorded certain observations made
on these animals in the Congo, he continues thus:

One does not see in these passages the reasons on which the authors base
themselves in refusing to the animals in question the name of savage men;
but it is easy to conjecture that it is because of their [the chimpanzees’]
stupidity, and also because they do not speak: these are feeble reasons to
those who know that although the organ of speech is natural linnate Ito man.
speech itself is nevertheless not natural, and who understand to what point
his capacity for improvement may have raised civilized man above his
original state.

Rousseau accepted whatever in the records of travellers supported the in-
telligence and humanity of the chimpanzee, and rejected contrary evidence. He
regarded the capacity for self-improvement as ‘the specific character of the
human species’, and he considered that this criterion had not been applied to

*  The ‘Pongo’ referred to here was probably the chimpanzee, since the gorilla was scarcely
known at the time; the name was subsequently applied to the latter animal (see p. 32). The
‘Longimanus’ was the gibbon (and the ‘American’ of course the Indianid).



the chimpanzee with enough care to support the conclusion that it was not
human.

The learned but eccentric Lord Monboddo, Scottish lawyer and philologist,
shared Rousseau’s outlook on the anthropoid apes. In his anonymous work On
the origin and progress of languages$2\ he mentions the ‘Ouran Outangs’ of
Angola and several parts of Asia. (The confusion of the orang-utan with the
chimpanzee is evident here, as in so many writings of the eighteenth century.)

They are exactly of the human form, walking erect, not upon all-
four. ... they use sticks for weapons; they live in society; they make huts of
branches of trees, and they carry off negro girls, whom they make slaves of,
and use both for work and pleasure-----But though from the particulars
mentioned it appears certain that they are of our species, and though they
have made some progress in the arts of life, they have not come the length of
language.

What surprised Monboddo was not that they could not speak, but that they
could not learn to speak. He agreed with Rousseau in rejecting the opinion that
speech is ‘natural’ to man. ‘Now if we can get over that prejudice,” he says,
‘and do not insist, that other arts of life, which the Ouran Outangs want, are
likewise natural to man, it is impossible we can refuse them the appellation of
men."

Edward Long, the historian of Jamaica, agreed with Rousseau and Monboddo in at-
tributing intellectual powers to the anthropoid apes, but gave a twist to his opinion to
which these authors would scarcely have assented; for he remarks of the orang-utan,
%.. nor, for what hitherto appears, do they seem at all inferior in the intellectual
faculties to many of the Negroe race’. He supposed that the orang-utan (or the chim-
panzee—itis impossible to be sure which he meant) was ‘in a close affinity to man’. 1681

Maupertuis would seem to have gone to even further lengths than Rousseau,
Monboddo, and Long in overestimating the intellectual potentialities of the
anthropoid apes. The French zoologist Etienne Geoffroy Saint-Hilaire has
related a curious anecdote about the illustrious mathematician. It evidently
made a profound impression on him, for he published it in 179813981 and
repeated it in an entirely separate work thirty-one years later.13%) If the story is
true, Maupertuis made the. announcement that he would take greater pleasure
and would learn more in the society of apes than in that of the most learned
men of his time. Saint-Hilaire mentions this as one of the ‘ecarts’ of a
philosophy that was fashionable at the end of the eighteenth century. (Mauper-
tuis died in 1759.1 have not found anything in his own writings to substantiate
Saint-Hilaire’s story.)



2 Blumenbach and his scientific
contemporaries

IN the eighteenth century the philosophers, political writers, and historians
were by no means the only people who interested themselves in the ethnic
problem. Certain distinguished biologists wrote at much greater length—and,
let it be said at once, with much more restraint and better sense—on the same
subject. The works of such men as Blumenbach retain their interest and a good
deal of their value today. In order, however, to appreciate what they were
trying to do, it is necessary to feel one’s way into the biological thought of the
eighteenth century. Blumenbach and his associates were not concerned to
prove that all races of mankind were necessarily ‘equal’, but they did want to
show that all races were human, and to convince others that the differences had
been exaggerated. It must be remembered, too, that the idea of human evolu-
tion from an anthropoid stock was scarcely present in most men’s minds; in-
deed, evolutionary thought was in its infancy even in scientific circles.

Linnaeus was so far from accepting the idea of equality among men that he
listed the mental qualities of each race as distinguishing characters, comparable
with the physical ones. The people whom he grouped under the name of
Europaeus clearly belonged to the Nordid (and perhaps also Osteuropid) sub-
races of modern terminology; this follows from his description of their physical
characters. With his customary terseness he says that this section of mankind
is ‘active, very acute, a discoverer’.[60L1t is worth mentioning, as a curiosity of
the history of science, that in the twelfth edition of the Systema naturae\6io\
Linnaeus changed acutissimus in his characterization of Europaeus to argutus
(quick-witted). 160 One cannot guess what might have been the cause for this
slight change, which was accepted by Gmelin in the edition (thirteenth) for
which he was responsible.[67il In striking contrast to what he says about
Europaeus, Linnaeus stigmatizes the section Afer, which is shown by his
physical description to comprise the Negrid and Khoisanid races, as ‘crafty,
lazy, careless’. Linnaeus’s opinions on the status of the anthropoid apes are
deferred to a later page (p. 31).

In 1775. the year before Blumenbach’s first edition appeared, a physician named
John Hunter published the Inaugural dissertation that he had delivered on the award
of the degree of Doctor of Medicine in the University of Edinburgh. 1541It dealt with
the differences between the various kinds of human beings, and claimed to expound
their causes. It was written in Latin, but a translation was eventually published as an
Appendix to the English edition of Blumenbach’s book. 1551 Several writers have
supposed that the author was the great surgeon and anatomist of the same name, but
this was not so. It should have been realized that the latter was not likely to have taken



the degree of Doctor of Medicine at the age of forty-seven, and indeed it does not
appear that he was ever an M.D.

Although the Dissertation is not a work of much importance, it has some interest as
an immediate forerunner of Blumenbach’s book; but unlike the latter, it contains no
attempt at a classification of mankind into ‘varieties’ (races). Hunter attributes the
physical and mental differences between various groups of mankind to the direct effect
of the environment and their transmission from generation to generation, with
cumulative consequences. He says that ‘... many properties which have been acquired
by the parent are transferred to the offspring.... The black colour of the parent may
become blacker in the son.” It is his object to show that all human beings are of the
same species, and that the differences between them are due to ‘natural causes’, not to
separate creation. Hunter’s message is very similar to Stanhope Smith’s, published thir-
teen years later (see pp. 21-2).

2 Johann Friedrich Blumenbach

Blumenbach was the author of De generis humanivarietale nativa liber. |iosl
Froman engraving inpossession o fthe Royal Society

Johann Friedrich Blumenbach (Fig. 2) was born at Gotha, eastern
Germany, in 1752, and started teaching at Gottingen University almost im-
mediately after taking his degree there in 1775. He became Professor of
Medicine, but his chief publications were in the fields of anthropology,
physiology, and comparative anatomy. He died at Gottingen in 1840, having



stayed there most of his life and travelled very little.1345.346.7091 His
contributions to the study of the ethnic problem are contained in his famous
work De generis humani varietate nativa liber, which went through three
editions,! 106.107.108] of which the first and third were translated into
English,! notand in his Beytrage zur Naturgeschichte. U09. noi

Blumenbach had no conception of the evolution of man from apelike
ancestors, nor, indeed, any idea of evolution at all, in the modern sense; but he
recognized that plants and animals were capable of becoming modified in form
as a result of domestication or change of climate, and he supposed that new
characters artificially imposed during the lifetime of the individual were in-
herited. All changes in a species resulting from these causes were examples of
what he called the Degeneratioiist or Degeneration11091 of the Varietas
primigeniaWOilor Stammrace.\1001 New species could arise only by special
creation. 11001 It was his contention that there was only a single species of man.
The Varietas primigenia was what he called Caucasiana, which corresponds
roughly to the Europid race in the terminology used in the present book. From
this Varietas the others had arisen by the process of degeneration, which
resulted from the fact that man is exposed to climatic extremes, is by far the
most domesticated of all organisms,] 1081 and sometimes interferes artificially
with the structure of his body.

From his use of the word Degeneratio one might well suppose that it was
Blumenbach’s purpose to assert the superiority of the Europid over other
races; but this would not be quite correct, for his whole intention was to stress
the unity of man, and to correct the common beliefin the marked inferiority of
certain races. He allowed the existence of certain obvious structural
differences. Referring to the facial characters of Negrids he remarks, for in-
stance, ‘Although, therefore, almost all human embryos are flat-nosed,
nevertheless the Ethiopians of whom we speak have such very wide noses and
intersinia (if I may use Isidore’s expression ffor the nostrils]), that everyone
recognizes that race by these characters alone, even if the swollen lips are
disregarded.’ 11061 He also remarks that even a blind man. if he had any idea of
the great difference between the faces of Mongolians and ‘Ethiopians’, could at
once distinguish the skull of a Kalmuk from that of a Negro merely by touch.
He was anxious, however, to minimize those characters that might be thought
sufficiently important to warrant the separation of any group of human beings
as another species; and he underestimated the peculiarity of the tablier or ven-
trale as much as Voltaire exaggerated it. “The most recent testimony of
travellers’, he writes, ‘commands us to put the cutaneous ventrale of female
Hottentots (the existence of which was asserted by the early travellers) in the
same category as the human tail, and in like manner to relegate it to the
fabies.’lios| Blumenbach is right, however, when he denies that colour can
establish a difference of species.! 1061

There is no perfectly clear statement in Blumenbach’s writings to the effect
that degeneration impliesinferiority,and withthesingleexceptionthatpeople ofthe
Varietas prima* (Europids) are said to be ‘of the most beautiful form’
(pulcerrimaeformae) in comparison with those of all other races. 11071

* Elsewhere Blumenbach uses the term Varietas primigenia with the same meaning.
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Blumenbach made a special plea for a more favourable attitude towards
Negroes. ‘No so-called savage people is known to us’, he writes, ‘that has so
distinguished itself by such examples of perfectibility and even of capacity for
learning and culture, and has thereby fastened itself so closely to the most
cultivated people on earth, as the Negro.’l1081 He gives many remarkable

examples of the intellectual powers of particular Negroes,

Brief mention must be made of a colleague of Blumenbach’s who had been ap-
pointed a lecturer in philosophy at Gottingen University fooitwo or three years before
Blumenbach had become a member of the teaching staff there. Two men more radic-
ally different in outlook on the ethnic problem it is scarcely possible to imagine,
Christopher Meiners sought to influence opinion on this subject by writing in scathing
terms about Negroes and other non-European peoples. In one of his papers he asks
jurists and other authorities on mankind whether they consider that freedom and other
rights are owed to people ‘so devoid of feeling, so excitable and indolent, so stupid and
ill-natured (iibelartigeri) as Negroes are’, and gives it as his opinion that ‘the black,
brown, and red peoples’ not only did not invent arts and sciences, but were incapable of
accepting them when offered by Europeans. I78LIn another paper he refers to the ‘ugly,

stupid, and ill-natured Negro’. 77291

Samuel Thomas Sommerring (1755—1830) was a close friend of
Blumenbach’s when they were undergraduates at the University of Jena,i345I
and afterwards a pupil of the latter’s at Gottingen; he also studied under
Camper (pp. 28—30) in Holland. He passed through a period during which he
was interested in magic and became a Rosicrucian, but subsequently he
devoted himself wholeheartedly to scientific studies. He became a distinguished
human anatomist, holding professorships in several German universities. 18071
He is known today chiefly for his pioneer work on the sympathetic nervous
system. He was a friend of Goethe, who warned him against his tendency to
speculate too freely. He remained a friend, too, of his former teachers, Blumen-
bach and Camper, and it is evident that he was familiar with the latter’s

Dissertation 11%llong before it was published.

In 1784 Sommerring published a small book on the anatomy of the Negro
compared with that of the European. 1871 The following year he published a
much enlarged second edition. [983LIt is worth remark that in the title of the first
edition he referred to Mohren, but both editions are concerned with Negroes,
not Moors. He announced clearly at the outset that his main purpose was to
discover ‘whether the Negroes or the Europeans approximate more closely to
the apes’. These little volumes contain a remarkably objective and in most
(though not all) respects accurate account of the physical differences between
Negrids and Europids. So far as the former were concerned, he based his ac-
count chiefly on three skulls in his possession, and on his dissections of four
corpses. He goes systematically through the body, noting the differences.
Apart from the obvious ones he mentions the following, among others. The
eyeball and eye-socket of the Negro are slightly larger; the homologue of the
third eyelid is better developed; in the skull the anterior nostrils (nares) are not
separated from the nasal cavity by a sharp ridge, and the posterior openings of
the nasal cavity are much larger than those of the European, since the
pterygoid processes are further apart; the upper and lower incisor teeth project



forward so as to meet at an angle; the lower jaw is much more robust, and the
part to which the masseter muscle is attached is very broad; the fingers and
toes are longer, and the hips more slender.

When his studies were complete, Sommerring could justly claim that he had
carried out his work without prejudice.

One will see from my whole treatise that in this study my intention was
simply to discover whether Negroes or Europeans approximated more close-
ly to the apes. At the end it was as much a matter of indifference to me to
assert this for white men as for black, only | must find grounds for my asser-
tion: but the more | pursued this study cold-bloodedly, the more | became
well aware that it obviously held true for the Negro__ But they remain
nevertheless men, and very much raised above that class [the apes] of true
four-footed animals; they are indeed very strikingly distinguished and
separated from them-----1am in that matter fully of his [Camper’s] opinion,
as | have already said in the Preface, that the Negro is not simply man, but
of the same species with us; that he shades off as well through imperceptible
nuances in structure, colour, etc., into the Abyssinian and Hottentot, as
other varieties of man shade offinto one another through equally impercepti-
ble transitions.

He remarks, however, ‘I think that the distinguishing organs of the under-
standing, that prove our difference from the animals, probably leave the
Negro somewhat behind us on the average,’ but ‘among the blacks there are a
few who approach near their white brothers, and surpass many of them in in-
telligence’. It will be allowed by any unprejudiced person who studies
Sommerring’s book that, whatever mistakes he may have made in points of
detail through lack of adequate anatomical material, he was guided solely by
desire to establish the truth.

The celebrated Dutch comparative anatomist Petrus Camper (1722—1789)
is of interest to students of the ethnic problem mainly because he introduced a
quantitative method for the objective comparison of the races of man with one
another and with certain animals. His “facial line’ might almost be considered
as the starting-point from which modern craniology has developed, though the
artist Albrecht Diirer had studied the living face in a comparable way nearly
250 years before. (261 Camper wrote the first sketch of his Dissertation on this
subject in 1768 and added to it from time to time till it was more or less in its
final form in 1786. He was, however, a busy and versatile man: not only an
anatomist, but a distinguished surgeon and obstetrician, an authority on
medical jurisprudence, and an artist and sculptor of considerable skill. He was
just about to arrange publication of his book when he died unexpectedly in
1789. It was published two years later by his son, in the form of a translation
into French.1187

Camper proceeded as follows. He set up the skull in a position arbitrarily
chosen as horizontal. This was achieved when the orifices of the ears (bony
external auditory meatus) and lowest part of the nasal aperture were in the
same horizontal plane. He does not say exactly where these points were, but it
seems probable from his drawings that he usually (but not always) used what
are nowadays called the porion and nariale as the exact points on the bony



orifices of the ear and nose respectively that were to be held in the same
horizontal plane. He then made an accurate drawing of the left side of the skull
from ‘un point de vue ambulant\ so that every point in the object would be
represented in the drawing by a point immediately opposite it, without distor-
tion by perspective. He then drew a line (ND in Fig. 3a. ».c), through or close
by the nariale and porion, and a second line, GM in the figures, grazing the
front surface of the first incisor tooth and the forehead (neglecting the fact that
this line might intersect the nasal bones at their junction). This second line is
the celebrated ‘facial line” of Camper. Arrows have been inserted in Fig. 3 to
call attention to this line. The angle formed by the facial line with the horizontal
plane is commonly called the ‘facial angle’. Camper himself does not appear to
have used this expression, though he always measured and recorded the angle.

A B C
3 Campers drawings ofskulls, to illustrate his facial line’

The skulls are of a young orang-utan (A), a young Negro (B). and of a typical European (C). The lines
marked ND indicate Camper’s horizontal plane. The facial line is that which connects the letters M and G in
each drawing. Arrows have been added to call attention to these letters. The original plates from which these
illustrations were copied photographically were discoloured by age. From Camper 11871

If the upper part of the face, below the forehead, and also the upper jaw
project forward, the facial angle will necessarily be small; a sloping forehead
will have the same effect. Nowadays there are ways of measuring separately
the slopes of different parts of the face. Camper’s facial angle combines these
potentially separate features. Nevertheless the angle was useful to him. He
wanted to compare the skulls of various races of man with those of apes and
monkeys. In these animals the slopes of the forehead, upper face, and upper
jaw all combine to give a very low facial angle.

Camper had already made an anatomical study of the orang-utan,! 184 1se1 in
which he had included his facial line in a drawing of the skull, but in this earlier
work he drew the line intended to represent the horizontal plane well below the
external auditory meatus and the lower margin of the nasal aperture (though it
appears to be parallel to a line that could be drawn through these). In his
posthumous book! 187] he shows the skull of the orang-utan again, this time with
the horizontal plane indicated in his standard way, and he gives the facial
angles of this animal, of an unspecified monkey, and of certain races of man.
His figures are these: monkey, 42°; orang-utan, 58° (the same figure as he had
given before); a young Negro, 70°; a European, 80° (Fig. 3). He considered
that the angle between the facial line and the horizontal provided a good index



of the appearance of the face, and that in this respect the Negro was closer
than the European to the ape.

Camper made various other observations on the anatomy of Negroes. He
was aware that in his time many travellers and most naturalists attributed the
shape of the nose in this race to artificial deformation, but he knew that a
difference from the shape in Europeans was already present before birth.l 1861
He also mentioned the semilunar membrane at the inner angle of the eye of
man, and remarked that it is a little bigger in Negroes than in Europeans; he
was of opinion (wrongly) that it was not homologous with the nictitating mem-
brane ofanimals. li8s]

The study of the ethnic problem by the German comparative anatomist and
physiologist Friedrich Tiedemann (1781-1861) is closely related to those of
Blumenbach, Sommerring, and Camper. The first edition of Blumenbach’s De
generis humani varietatefiosl was published five years before Tiedemann was
born, but the latter refers to its author as his friend, and the younger man was
well acquainted with the studies of Sommerring and Camper. In his paper on
the brain of the Negro, Tiedemann’s main purpose was to discover whether
there was any essential difference between this brain and that of the European,
and if so, whether the former showed closer resemblance to the brain of the
orang-utan, f10s01

Tiedemann’s measurements of cranial capacity suggested that the brain of
the Negro was no smaller, on the average, than that of the European. His
measurements of actual brains gave, on the whole, somewhat smaller figures
for the Negro, and he found in particular that the anterior part of the Negro’s
brain was ‘something narrower’ than that of most Europeans; but he had not
enough material to justify the conclusion that there was in fact any regularly
occurring difference. He remarked that Camper’s facial angle does not give a
measure of the size of the brain, as certain authors had supposed. (It may be
mentioned that Camper himself had not claimed this.) He could find no
difference in the structure of the brain in the two races, except that the gyri and
sulci of the cerebral hemispheres were more regular in their arrangement in the
Negro. This was also the only feature in which the brain of the latter ap-
proximated more closely than the European’s to that of the orang-utan.
Tiedemann contradicted Sommerring’s finding that the cranial nerves are
thicker in the Negro than in the European.

Tiedemann allowed that many Negroes living in coastal districts of Africa
show approximations to the ape in certain structural features. He instanced the
greater size of the bones of the face; the projection ofthe incisor teeth and their
alveoli; the prominent cheek-bones; the receding chin; the flat nasal bones; the
strong, projecting jaw; the position of the foramen magnum; the long humerus;
and the length, breadth, shape, and position of the os calcis. He was of opinion,
however, from the reports of travellers, that there were many Negro tribes
living in the interior of Africa, in which these features were not evident. He also
pointed out that it was unfair to judge the intellectual powers of Negroes by
those who had been torn from their native countries and from their families,
and subjected to slavery. ‘The intellectual faculties of the Negroes’, he writes,
‘do not in general seem to be inferior to those of the European and other



races—- The principal result of my researches on the brain of the Negro, is,
that neither anatomy nor physiology can justify our placing them beneath the
Europeans in a moral or intellectual point of view.” It is not clear why
Tiedemann refers here to physiology, since his paper is concerned with the
anatomy, not the function, of the Negro’s brain.

As knowledge of the anthropoid apes spread gradually during the course of
the eighteenth century, the problem of their relationship to man excited a great
deal of interest. Explorers were providing more and more information about
various human races differing markedly from Europeans in external
appearance, and it was realized that some of these peoples lived very simple
lives as food-gatherers, without knowledge of agriculture. It seemed possible
that the anthropoid apes might also be men. If so, there would be no question,
one might think, of the ‘equality’ of all human races.

Edward Tyson, a physician to the Bethlem Hospital, London, was the first
person to make a careful study of the anatomy of an anthropoid ape. He
published a book on the subject in the last year of the seventeenth century.11079)
He called his specimen an ‘orang-outang’, but in fact it was a chimpanzee. It
had been captured in the interior of Angola and brought alive to this country.
He described the external form, skeleton, and musculature in considerable
detail, and gave some account of the viscera and brain. He noticed the
presence of an appendix or ‘Processus vermiformis\ which he knew to be ab-
sent in monkeys, and also the absence of cheek-pouches, which many monkeys
possess. He listed 48 points in which his specimen ‘more resembled a Man,
than Apes and Monkeys do\ and 34 in which it ‘differdfrom a Man, and
resembled more the Ape and Monkey-kind’. (In these passages he uses the
word ‘Ape’ to mean particular kinds of monkeys.)

The information available to Linnaeus caused him to suppose that the
anthropoid apes were not very sharply marked off from man in structure.
Strangely enough, he first mentioned the subject in his book on the fauna of
Sweden. 1681l shall confess’, he writes, ‘that as a natural historian | have so far
been unable to dig up any character by which to distinguish, by the principles
of science, between Homo and Simia,” and he mentions the existence of
animals that are ‘less Simiae than hairy Homo'. In his Systema naturae[669\ he
assigns two species to the genus Homo, H. sapiens (man) and H. troglodytes
(anthropoid apes). He gives the orang-utan as his example of H. troglodytes, but
since he says that this species occurs also in Africa, it is clear that some of his in-
formation referred to the chimpanzee. (The gorillawas unknown to science at the
time.)

Although I brought all my attention to bear on the subject, I could not
maintain a genus Troglodytes, distinct from Homo ... unless I were to adopt

a character of doubtful value, not constant in other genera. Neither the

canine teeth, which are scarcely separated from the rest, nor the nymphae of

the Kaffir, which monkeys lack, allowed this animal to withdraw to the
monkeys.... It is not doubtful that the species troglodytes is distinct from

Homo sapiens, however similar the upright posture may be, and similarly

one could not imagine it [only] a variety; for instance, apart from anything



else, the existence of a nictitating membrane fin troglodytes] absolutely

denies this. 16501

It is possible that Linnaeus received information from travellers about the
stance of the gibbons, for neither the chimpanzee nor the orang-utan holds
itself upright in the wild state.

The great French zoologist Leclerc de Buffon saw a living chimpanzee in
Paris in 1740. It was a young specimen that had been caught in Gabon and
trained to eat at table like a human being. He says that the brain ‘is of exactly
the same form and the same proportion’ as in man, but he rather surprisingly
adds, ‘and it does not think’.fis2i He thought that the ‘pongo’ of Africa was the
same as the East Indian orang-utan, but that the African jocko’was perhaps a
distinct species. Actually the pongo was probably the gorilla, and the jocko
certainly the chimpanzee (cf. Huxleyl53Sl). Buffon remarks of the real orang-
utan that the ‘Indiens’ (as he calls the inhabitants of the East Indies) ‘are to be
excused for having associated it with the human species by the name of orang-
outangs or savage man, because it resembles man in its body more closely than
it resembles other monkeys or any other animal’. Nevertheless he denied that
the orang-utan was human.

Camper made a careful dissection of a young orang-utan at Groningen in
1770. In his memoir on the subjectH84. 1851 he once and for all distinguished
between this species and the chimpanzee by a precise anatomical description.
He also distinguished it sharply from man by several characters, expecially by
the shortness ofthe thumb and the possession ofenormous laryngeal air-sacks,
which he dissected out and illustrated.

In marked contrast to Linnaeus, Blumenbach overstressed the distinction
between man and anthropoid apes. He laid special emphasis on the possession
by man of two hands. In the first edition of De generis humani varietate he
remarks:

Another peculiarity of man springs directly from what has been said,
namely that | attribute two hands to mankind alone, while on the contrary
either four or none suit the monkeys; whose big toe, separated from the
remaining digits of the foot, applies itself to those functions that the thumbs
ofthe hands fulfil.l 1061
In the second edition of the same book he again stressed the fact that man

has two hands, while the ‘Simiae’ (monkeys and apes) are neither bipedes nor
quadrupedes, but use all four extremities as hands in climbing trees.HO7i It was
only in his third edition of 1795, however, that he introduced the terms that for
long affected the classification of the Primates. For him, man stood alone in a
division called ‘Bimanus’, a name provided with a singular ending to denote
man’s unity as a species, and chosen to indicate that he alone was two-handed;
while all the apes, monkeys, and lemurs were lumped together in a single group,
the four-handed beasts or iQuadrumana\Hosl This arrangement, though long
accepted, is not in accordance with modern knowledge. It is customary
nowadays to classify man with the apes as a member of the Hominoidea, and
to contrast this group with the Cercopithecoidea (Old World monkeys) and
Ceboidea (those of the New World).198L The lemurs stand in a group apart
from all of these.
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From Gobineau
to Houston Chamberlain

SINCE the thirties of the present century there has existed an almost world-
wide movement intended to foster belief in the equality of all human ethnic
taxa. There can be scarcely any doubt that the impulse for this movement came
from intense feeling aroused by the persecution of Jews under the Nazi regime.
Some of those interested in the subject have looked back in history for the
origin of the ideas that fructified so hideously in the minds of Hitler and his
associates. The belief has grown up that the origin may be found in a book by
the Comte de Gobineau. Other authors, writing since Gobineau’s time, have
been mentioned in the same connection. Unfortunately Hitler himselfgave little
help to anyone anxious to trace the origin of his thoughts on the ethnic
problem. The first volume of Mein KampfMW rather strangely subtitled ‘A
settlement of accounts’ (‘Eine Abrechnung’), was written while he was im-
prisoned at Landsburg in Bavaria. Here his library facilities were presumably
limited, but it is nevertheless surprising that in his chapter on the ethnic
problem he mentions only two authorities. He quotes a very brief anti-Jewish
phrase of Schopenhauer’s, and a little couplet of Goethe’s (without mention of
the latter’s name). Nevertheless, one may gain impressions from various
sources, and it is almost certain that some at least of the writers mentioned in
the present chapter influenced the thought of some of the Nazi leaders.
Whether they should be regarded as in any way responsible for the actions of
the Nazis is another matter.

It must be stressed that the present chapter and the next differ from the two
preceding ones not only in the period covered (1853—1928), but also in the
more limited scope. It is concerned only with the growth of ideas that favoured
beliefin the inequality of ethnic taxa, or are supposed— rightly or wrongly—to
have favoured such belief.

Joseph Arthur, Comte de Gobineau (1816—1882: Fig. 4), was a man of
exceptionally wide interests. He was by profession a diplomat, and when the
first volume of his work on the ethnic problem was published, he was First
Secretary of the French Legation in Switzerland; later he was transferred to the
Persian court. In all his writings his meaning is clear, as indeed might be
expected of one who was not only a Frenchman but a litterateur. He was the
author of several novels, novelettes, and books of poems, and he also wrote in
the fields of philosophy, history, Oriental studies, and archaeology; one of his
books is on cuneiform writing.14121 A useful short biography is given by
Redman.1885)



4 Joseph Arthur, Comte de Gobineau

author of what is probably the best known ofall works on the ethnic problem.
EssaisurVinegalite des races humaines. 1409i
Fromapaintinginthe Bibliotheque Nalionateel Universitaire. Strasbourg



Gobineau’s Essai sur Finegalite des races humaines was published in
separate parts from 1853 to 185514091 Works professing to be translations into
English have been published, Hto.41ilbut in fact they contain no more than
Livre 1 of the original, which constitutes only a part of the first of four
volumes. The translation by Hotzl4iol was very roughly done, with unnecessary
omissions and rearrangements, and at least one surreptitious insertion of an im-
portant statement for which there is no authority in the French text.

A selection of Gobineau’s writings was published in 1970.14161 The editor of
this selection considers it proper that Gobineau ‘should have a central place in
the history of that pernicious brand of political thinking which culminated in
the excesses of the Nazi era’. A small part of Gobineau’s novel Les Pleiades
(in English translation) is included in this selection. The editor says that in this
extract various facets of his philosophy ‘and of race thinking generally’ are
‘strikingly epitomized’; he regards it as an example of ‘elite morality’. Many
readers would be likely to regard the novel itselfl4i3l rather as the work of a
man who had exceptional understanding of human nature and was ahead of his
time in his insight into the subject of sexual relationships. A full translation into
English is available under the title Sons o fkings. |4i4|

Gobineau’s professional life is reflected in the Essai, for his interests are
clearly in nations and the events of history rather than in biological or
anthropological problems. The book is quietly and effectively written and is ob-
viously the product of a cultured and well-informed person. The problem that
he had set himself was not obviously connected with the equality or inequality
of races. He wanted to know why great civilizations seemed destined to decay.
To resolve this problem he carefully reviews the reasons put forward by others
to account for the facts. Decay of religion, fanaticism, corruption of morals,
luxury, bad government, despotism—he considers them all and rejects them,
on the evidence of history. He cites examples, for instance, to show the moral
superiority of certain nations over those that replaced them. Religion
sometimes flourished as a nation declined, or a civilization perished when the
people were better governed than ever before. The Greeks, Persians, and
Romans declined although luxury never reached so high a peak among them as
in the France of his own day.

Serious thought on this problem turned his mind to the possibility that the
answer might be found in the inequality of races—or rather, in the terminology
of the present book, of certain ethnic taxa (p. 4).

The first step towards civilization, according to Gobineau, is the union of
several tribes, by alliance or conquest, to form a nation. Certain ethnic taxa
seem capable of making this forward stride towards a unit big enough for
civilization to develop: others seem incapable. Those that fail do not seem to be
prevented by external causes. They are to be found in cold, temperate, and hot
climates; in fertile lands and barren deserts; on river-banks, on coasts, and in
inland regions.

The allied tribes (presumably closely related) thatjoin to form a nation blend
into a homogeneous whole by intermarriage. Cities develop, and as they grow
bigger, strangers flock to them. An international society begins to be formed.
Among the new arrivals are persons belonging to ethnic taxa that have never



shown themselves capable of initiating a civilization. IDegeneration1sets in.

I think that the word ‘degenerate’, applied to a people, should and does
signify that this people has no longer the intrinsic worth that it formerly
possessed, that it no longer has in its veins the same blood, the worth of
which has been gradually modified by successive mixtures; or to put it in
other words, that with the same name it has not retained the same race as its
founders; in fact, that the man of decadence, whom one calls the degenerate
man, is a different product, from the ethnic point of view, from the heroes of
the great epochs.

This brief statement summarizes with remarkable clarity the whole un-
derlying idea of Gobineau’s thought, which he expounded at such very great
length in his book.

Gobineau discounted the importance of environment. ‘I want to say that it
was not the place that made the worth of a nation, for that never made it and
never will make it: on the contrary it was the nation that gave, has given, and
will give to the territory its economic, moral, and political worth.” He points out
that the great civilizations of India, Egypt, China, and Mesopotamia were not
favoured by nature. The people who founded these civilizations had to bring
their social systems to high standards before they could profit from such
natural advantages as did exist, by irrigation and comparable technological
enterprises.

I shall cite the Armenians, shut away in their mountains (in these same
mountains where so many other peoples live and die as barbarians), at-
taining from generation to generation, since very remote antiquity, quite a
high level of civilization. Nevertheless these regions were almost sealed off,
lacking in any remarkable fertility, and devoid of any communication with
the sea.

Gobineau considered that the early civilization of the Jews was derived from
that of Mesopotamia, with some Egyptian influence. He attributed their inabili-
ty to originate a truly independent culture to the fact that they were
‘chamatises’ (that is to say, hybridized to some extent with the Chamites
(Hamites)). Nevertheless he had a high regard for the Jews. Those who have
been inclined to attribute the evils of Nazism to him would be surprised to read
what he actually wrote about them. He quotes them as an example of an in-
herently superior people living and for a time flourishing, like the Armenians, in
a somewhat adverse environment.

The Jews ... surrounded by tribes speaking dialects of a language related
to their own... nevertheless surpassed all these groups. One sees them
as warriors, agriculturalists, businessmen. Monarchy, theocracy, the
patriarchal power of heads of families, and the democratic might of the peo-
ple as represented by assemblies and prophets, balanced one another in a
very bizarre manner. One sees them, under this singularly complicated form
of government, traversing long centuries of prosperity and glory, and over-
coming, by one of the most intelligent systems of emigration, the difficulties
opposed to their expansion by the narrow limits of their domain. And once
more, what was this domain? ... In this miserable corner ofthe world, what
were the Jews? | repeat, it was a people capable in all that it undertook, a



free people, a strong people, an intelligent people. When, with their arms still

in their hands, they lost bravely the position of an independent nation, they

furnished to the world almost as many learned men (docteurs) as merchants.

Although Gobineau accepted the conventional or ‘monogenist’ opinion that
all mankind had a single origin, he did not hesitate to place certain ethnic taxa
on a lower intellectual plane than others. ‘The European’, he remarks, ‘cannot
hope to civilize the Negro,” but he hastens to qualify this blunt assertion by in-
sisting that he is here not considering the moral and intellectual aptitudes ofin-
dividuals taken separately. ‘I reject absolutely’, he writes, ‘the type of argument
that consists in saying “Every Negro is foolish,” and my principal reason for
doing so is that | should be forced to acknowledge that every European is in-
telligent, and | hold myself at a hundred leagues from such a paradox.’
Gobineau also entirely rejects Benjamin Franklin’s jibe that the Negro is an
animal that eats as much as possible and works as little as possible.

I have denied excessive stupidity or chronic foolishness, even among the
most debased tribes. | go even further than my adversaries, because | do not
question that a good number of Negro chiefs go beyond the common level to
which our peasants, or even our decently educated and gifted townspeople
can attain, by the force and abundance of their ideas, the high degree of in
genuity of their minds, and the intensity of their active faculties. Once more
and a hundred times, it is not on this narrow terrain of individualities that |
place myself. It appears to me too unworthy of science to dwell upon such
futile arguments.

Gobineau considered that most scientific observers showed a marked
tendency to present an unduly low estimate of primitive human types. ‘In the
most repugnant cannibals’, he claimed, ‘there remains a spark of divine fire,
and the faculty of understanding can kindle itself at least to a certain degree.’

Gobineau’s principal criterion for judging the superiority of a ‘race* was its
capacity to originate a great civilization. In his opinion there had been ten such
civilizations in the course of history, seven in the Old World and three in
America. The seven were those of the Indians, Egyptians, Assyrians, Greeks,
Chinese, Romans, and finally iles races germaniques’. The American
civilizations were those of the M//eghaniens’, Mexicans, and Peruvians. It
should be pointed out that at the time when Gobineau wrote, it was scarcely
possible to realize that the culture ofthe Assyrians was derived from that ofthe
Sumerians. His Alleghanian civilization was presumably a branch of the an-
cient “Mound-building’ culture, subsequently recognized as widespread in the
United States.

It is clear that by the name ‘races germaniques’ Gobineau meant the Nordid
subrace. He attributed the civilization of modern Europe to people of this
stock, who had intermarried to some extent with Slavs and others without
degrading too quickly their natural instinct of initiative. The Germanics were,
for Gobineau, a branch of the ‘Aryan race’, to which he ascribed, in part at
least, no fewer than six of the great civilizations of the Old World—all, that is
to say, except the Assyrian; for he considered that culture had been brought to
China by Aryans of India. The Aryans, in his sense, appear to have been the
various peoples who spoke Indogermanic languages, for he did not define them



in terms of physical anthropology. He regarded them as the great initiators of
civilization.

Gobineaus long book ends on a pessimistic note. Hybridization was
destroying the great civilizations of modern times as it had destroyed those of
the past. “Thus mixture, mixture everywhere, always mixture: that is the
clearest, most certain, the most durable work of great societies and power-
ful civilizations.” He recognizes two periods in the existence of man on earth.
‘The one, which has passed, will have witnessed and possessed the youth, the
vigour, the intellectual grandeur of the species; the other, which has begun, will
know the faltering procession towards decrepitude.’

Charles-Henri-Georges Pouchet was only 25 years old when he published
his book De la pluralite des races humaines in 1858.1853] He was unknown at
the time. Subsequently he wrote a large number of papers covering a very wide
range of zoological and histological subjects. [856] Apart from a revision of the
text of his book for a second edition,[836,837] he did not revert publicly to the
subject of racial inequality, though he continued to show interest from time to
time in anthropological topics, in particular the pigmentation of the skin. He
became Professor at the Museum d’Histoire Naturelle in Paris, and was for
many years co-editor of the Journal de VAnatomie et de la Physiologie.

Pouchet was acquainted with Gobineau’s work, but it obviously made little
impression on him and his attack on the problem was quite different. He
believed that there was no really fundamental difference, either in bodily struc-
ture or in mind, between man and the anthropoid apes, but he stressed the
physical and mental diversity of the races of man, some of which—especially
the Negro—appeared to him clearly inferior to others in intellectual
attainments. He pleaded for the objective study of this problem, without
interference by what were supposed to be humanitarian motives. The search
for truth should alone guide the investigator. Pouchet denied the origin of races
by the direct action of climate or by hybridization, though he thought it
probable that all races were potentially fertile with one another. He opposed
Blumenbach’s theory of their origin by degeneration. The whole book is an
exposition of the polygenist point of view—the belief in the separate origin of
human races.

The monogenists claimed that man had a single origin; but since the races of
human beings were manifestly different, it followed that there must have been
evolutionary change (cf. p. 21). Yet those who held this opinion were the very
people who opposed most strongly the evolutionary views that were coming to
the fore at the time of publication of Pouchet’s book. Georges Pouchet himself
(who is not to be confused with F. A. Pouchet, the opponent of Pasteur in a
celebrated controversy) was a believer in the reality of spontaneous generation,
and when he used the word pluralite in the title of the first edition of his book,
he meant that the several races had originated entirely independently. Darwin’s
Origin of species\25A\ was published in the following year, and Pouchet’s
outlook was affected by the ferment of interest in evolutionary biology. In his
second edition, published in 1864, he used the word pluralite in a different
sense. He now believed that a prehuman ancestor gave rise independently to
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several species of man, which were therefore more directly related to their pre-
human ancestor than to one another. It follows (though Pouchet did not say
so) that convergent evolution must have occurred, for the human ‘species’
showed resemblances to one another that could not have been shared by their
ancestors. This was the germ of an idea that was soon to be more fully
developed by Vogt.fiio5l (The idea of convergent or parallel evolution from a
primitive human stock was implicit in a paper published by Peters in 1937,18361
and was interestingly worked out in a much modified form by Coon in his
recent work The origin o fhuman races.\2271)

In the first edition of The origin o fspecies, Darwin was very guarded on the
subject of the evolutionary history of man. He merely remarked tentatively that
as a result of future investigations ‘Psychology will be based on a new founda-
tion, that of the necessary acquirement of each mental power and capacity by
gradation. Light will be thrown on the origin of man and his history.” 1254 These
words were slightly strengthened in later editions.[256] As we have just seen,
Pouchet entered boldly into this field. If man had originated not by special
creation but by evolution, it was perhaps natural to suppose that the human
races might represent stages in this process, or the branches of an evolutionary
tree. It is therefore scarcely surprising that the next person to make a signifi-
cant contribution to the ethnic problem was a zoologist.

Carl Vogt was a remarkable man. Radical in his political opinions, he was
exiled from his native Germany for his part in the revolution of 1848. While
Professor of Natural History in the University of Geneva he was much oc-
cupied in ‘left-wing’ and anti-religious propaganda of a somewhat vitriolic
kind, 18071 but at the same time he was an important early convert to
Darwinism, and his writings were effective in spreading the doctrine of evolu-
tion. His most important contribution to this subject, so far as the ethnic
problem is concerned, was his book Vorlesungen iiber den Menschen, seine
Stellung in der Schdpfung und in der Geschichte der Erde.\\\os\ This was
published in 1863, eight years before Darwin’s Descent o fman. 128LIn the latter
work reference is made repeatedly, from the first page onwards, to Vogt’s
writings, especially to the English edition ofthe Vorlesungen. lii061

Vogt was impressed by the studies of Gratiolet of the brains and brain-casts
of monkeys and apes,[430L as a result of which the French anatomist had
reached the conclusion that the three great anthropoid apes did not form a
natural group. Gratiolet’s investigations ‘made very probable this proposition,
that the gorilla is a baboon and the chimpanzee is a macaque, by the same
standard as that by which the orang-utan is a gibbon’.[4301 Gratiolet even went
so far as to propose that the gorilla should be transferred to the genus
Cynocephalus, the chimpanzee to Macacus, and the orang-utan to Hylobates.
He knew, of course, that the great apes showed resemblances not shared by the
monkeys: he mentions the absence of a tail, the breadth of the sternum, and the
habit of walking with the dorsal surface of the manual phalanges directed

towards the ground. These features, however, he regarded as much less impor-
tant than the affinity indicated— so he supposed— by the anatomy of the brain.

Vogt translated Gratiolet’s findings in comparative anatomy into
evolutionary terms by postulating a process of convergent change. He sup-



posed that there had been no common apelike ancestor of the three great apes,
but that each had sprung independently from separate genera of monkeys, and
had subsequently come to resemble one another more closely in several
respects. It seems possible that this was the earliest clear statement of the prin-
ciple of convergent evolution, which has been amply confirmed in certain cases
by subsequent research (though not in the evolution of the great apes). Vogt
uses the analogy of the evolutionary tree, and makes the remark (rather a
striking one in view ofthe novelty ofthe idea) that the process of improvement
(Vervollkomnung) ‘bent the branches so that their tips came closer again to one
another*.

‘Does not the history of man show us something similar?* asked Vogt. It was
his conclusion that if the various races of man could be traced back to their
origins, no single primitive human type would be found; on the contrary, the
genealogical tree would lead back to separate groups of apes. ‘AH these facts’,
he writes, ‘lead us back not to a common stem, to a single intermediate form
between man and apes, but to manifold lines of succession, which were able to
develop, more or less within local limits, from various parallel lines of apes.’
Thus Vogt, like Pouchet, was a polygenist.

It may be remarked that Darwin did not accept VVogt’s conclusion about the
polygenic origin of man. He allowed, however, that the various races of man
were very distinct in their mental characters, chiefly in their emotional but part-
ly also in their intellectual faculties. [258L

Many of the early Darwinists, especially in Germany, were anti-religious
and inclined to the ‘left’ in politics.[8071 Ernst Haeckel (1834-1919) had been
brought up in an old-fashioned, religious atmosphere, and was at first shocked
by Carl Vogt’s writings. In later years, when he was one ofthe chief advocates
of Darwinism on the continent of Europe, his outlook had completely changed.
He was now anti-Christian, and a radical in politics; Vogt and he found
themselves allies. Like VVogt, he considered that the races of man were unequal.
He especially admired the rather ill-defined ‘Indogermanic race’, which, in his
view, ‘has far outstripped all other races ofman in mental development’. [453L

To Francis Galton (1822—1911) the publication of The origin of species
formed ‘a real crisis’ in his life. He wrote to its author (a distant relative) that
the book ‘drove away the constraint of my old superstition as if it had been a
nightmare and was the first to give me freedom of thought’.liool This versatile
genius— explorer, meteorologist, geneticist, and founder of eugenics— no
doubt became interested in the ethnic problem as a result of his travels in South
West Africa, where he came in contact with Bushmen and the very primitive
‘Ghou Damup’ or Bergdama tribe, as well as the Herero and Ovambo.13781 He
was not inhibited by any egalitarian feelings.

It is in the most unqualified manner that | object to pretensions of natural
equality. The experiences of the nursery, the school, the University, and of
professional careers, are a chain of proofs to the contrary___In whatever
way we may test ability, we arrive at equally enormous intellectual
differences. [3/1L
It was Galton who made the first attempt to put the ethnic problem on a

mathematical basis. He had been struck by Quetelet’s exposition of the law of



deviation from an average, 18688391 though actually the mathematics of the
subject had been worked out rather fully in the previous century. The Belgian
astronomer studied measurements of various bodily structures on which suf-
ficient data were available. He noted the number of Scottish soldiers whose
chest-measurements, to the nearest inch, were 33, 34, 35 inches, and so on up
to the maximum of 48 inches. He found that the proportions between the
numbers of persons in the various groups could be expressed mathematically,
and that the same mathematical expression was valid for measurements of
other bodily structures.

An example of Quetelet’s principle is shown in Fig. 5, which represents an
imaginary case where a million persons have been measured for some par-
ticular feature, and counted in groups. In the figure, the number of persons in
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5 Quetelets principle of 'the law o f deviationfrom an average'

A particular feature in a population ofone million individuals is supposed to have been measured.
It has been decided to recognize fourteen groups or ‘grades’ in respect of the chosen feature. Each
grade represents the same range of the feature measured. The height o feach column indicates the
number of thousands of persons to be expected, on Quetelet’s principle, in each grade. The
numbers of persons in the several grades is stated at the tops ofthe columns in round numbers (e.g.
257 stands for 256.791). The grades are designated by capital and lower-case letters in accordance
with Galton’s notation. The point on the base-line separating columns @ and A represents the
average (mean) ofthe whole population.

Diagramdrawnfrom thedata ofGalton. 791



each group is indicated by the height of the columns. One may select arbitrarily
the numbers of groups or ‘grades’: in this case fourteen are taken, seven on
each side ofthe average (arithmetic mean). Each grade differs from the next by
the same amount. The general shape of the now familiar figure is commonly
similar to that seen in Fig. 5. The grades are here distinguished by letters. The
capital letters represent grades of measurements greater, and lower-case letters
those less, than the mean.

It occurred to Galton that Quetelet’s principle might be applicable to
variations in intellect. (3L To test this possibility he made a mathematical study
of the marks obtained by candidates in various examinations. He found that
the number of candidates falling into various grades according to the number
of marks obtained fitted well into Quetelet’s scheme. He decided to use fourteen
grades in his studies of human intellect, seven on each side of the mean, and he
introduced the notation by capital and lower-case letters shown below the base-
line of Figs. 5 and 6. He concluded that one person in about 79,000 would fall

O

6 Gallon opinion on the distribution of intelligence among one million EnglishmenX
and one million Negrids

The letters below the base-line are Galton’s grades of intelligence from g (imbeciles) to G (higher ‘eminent’!
grade), on the scale applicable to Englishmen. The black columns represent the numbers of Negrids. the]
white those of Englishmen. (Arrows indicate columns that should be white but are too short for this to be]
possible.) Diagramdrawnfrom the data o fGalton.\3V)n

in the highest grade, G, and necessarily the same number in the lower grade of]
imbeciles, g; 1in 4,300 in grade F and in f, but one in only four in each of thei
mediocre grades, A and a. The two highest grades, F and G, used in hisfl
statistical analysis consisted of persons whom he designated as ‘eminent’. He!
recognized also the existence of a few persons of such outstanding intellect that!



they were too few for statistical treatment: these ‘illustrious’ persons he
grouped in a grade designated as X, and to correspond with it he made another
group of complete imbeciles, x.

His study— necessarily carried out on incomplete data— suggested to him
that the general principle of the distribution of intellect among a population was
the same in all ethnic taxa, but that the mean, and therefore the range from g to
G. and so from x to X, differed. For instance, he was impressed by the number
of illustrious Greeks in the free-born population of Attica in the century begin-
ning in 530 B.C. (Pericles, Thucydides, Socrates, Xenophon, Plato, Euripides,
and Phidias among them). The number of persons in the highest grades was
much greater, in proportion to the total population, than in the England of his
day. He concluded that the extent of the range of intellect was the same, but the
range was shifted upwards. Thus, for instance, the A grade of Attic Greeks
should be equated with a grade intermediate between B and C of Englishmen.
Fig. 7 represents the conclusions he reached about the intellectual range of
these and other groups of persons. The diagram is not taken from his book, but
it exactly represents his conclusions. It shows that in his opinion the Negrids

dogs, etc. xgfedcbaABCDEFGX
Australians xgfedcbaABCDEFGX
Negroes xgf edc baABCDE FGX
English xgfedcbaABCDEFGX

Greeks of Attica xgfedcbaABCDEFGX
B.C. 530 - 430

7 Galtons comparison ofthe range of intellect in various groups ofman, and in dogs
and other intelligent animals

The letters X, g, f, etc. represent grades of intelligence from x (lowest) to X (highest).
Diagram designed to illustrate the opinions o fGalton. 13791

stand, on the average, on a lower plane than the English, but with a large
margin of overlap. He regarded Toussaint I'Ouverture, the Negrid ‘liberator’ of
Haiti, as an ‘eminent’ person of grade F by English standards, but in the
Negrid range he was in the ‘illustrious’ grade X. A Negrid of grade A was the
intellectual equal of an Englishman of grade b. The relative number of persons
of each of these two groups supposed to fall into each intellectual grade is
shown in Fig. 6.

Fig. 7 shows that Galton placed the Australids (Australian aborigines) one
grade lower than the Negrids, but he admitted that he had not sufficient data to
enable him to put them with confidence in their correct place.

Galton considered that the ‘eminent’ grade F of dogs and other intelligent
species of animals was ‘nearly commensurate with the f of the human race, in
respect of memory and powers of reason. Certainly the class G of such animals
is far superior to the g of humankind.” In Fig. 7 the F of dogs is put level with f
of Englishmen.

Galton’s study of ethnic differences in intelligence led him on to a general in-
vestigation of the inheritance of mental ability, which resulted in the publication
in 1869 of his well-known work Hereditary genius\3i9\ in which the



information briefly set out in the preceding paragraphs is presented at greater |
length. It is perhaps not irrelevant to remark that although he made no special j
study of the Jews, he does say that ‘they appear to be rich in families of high in- ]
tellectual breeds’.

The step from Galton to Heinrich von Treitschke (1835-1896)—from a |
retiring British ‘gentleman of leisure’ to a professional German historian, m
publicly engaged in political activity—is certainly a long one. In so far as |
Treitschke was intensely nationalistic, it is possible to represent him as in some m
sense a forerunner of the Nazis, though it would be unjust to link a man of hism
character with those who were responsible for the crimes of Hitler’s regime. m
Since, however, he was a famous public figure who wrote and spoke on Jewish m
immigration, it is necessary to make brief mention of him here.

Those who are not typical of the particular ethnic taxon or the particular m
nation that has their allegiance are often loudest in their praise of it. Hitler 8
provides an obvious example of this, and Treitschke another. Passionately a 1
German, he was partly of Czech origin, and has been described as ‘un-*
mistakably Slav’ in physique.[478] This is admittedly a vague expression to 1
anyone interested in the realities of physical anthropology, but the. meaning is |
presumably that his appearance was Alpinid, while the most nationalistic of 1
Germans were inclined at the time to admire the Nordid physique that had |
characterized the Germanen of old. It was Treitschke’s fear that the virtues of *
the German people would be adulterated by the presence of too many or too |
influential Jews among them. He devoted no major work to the ethnic problems
but in lesser writings he minimized the contribution of Jews to German *
literature. He was disturbed by their great influence on literary criticism in G erfl
many. Books were praised or abused—so he claimed—according to whether®
they supported or opposed the Jewish cause. He considered that Jews con-®
trolled too large a section of the German press. He did not approve of thefl
massive immigration of Jews from Poland, and deplored the tendency ofi
Jewish pupils to dominate in numbers in the higher classes of Berlins
colleges. 14781

Despite all this, Treitschke was opposed to extremist policies on the Jewish |
problem. His only prescription for the trouble was ‘gentle restraint’.!478l In his |
opinion no sensible person would think of abolishing, or even modifying, the!
complete emancipation of the Jews; he considered that this would be obviously |
unjust. So far was he from wishing to interfere with the practice oftheir religion
that he appealed to them not to relinquish it.

It is recorded that the works of Friedrich Nietzsche (1844—1900) ‘weita
obligatory reading for National Socialists and were solemnly presented by dicS
tator to dictator’.1831Some mention of his message is necessary here, though it
is not easy to present in narrow compass any clear indication of the thoughts of |
this extraordinary, one might almost say incomprehensible, man, whosS
writings have scarcely anything in common with those of any other writercons
sidered in this or the succeeding chapter. Also sprach Zarathustra, published
during the years 1883 to 1891,(805,806? is perhaps characteristic, and less*
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extreme than some of his other works, in which he seems to give indications of
his final mental collapse.

Zarathustra was not written primarily for academically minded people. ‘To
the children | am still a learned man,” he wrote; *. .. | am pushed out from the
house of the learned, and | have slammed the door behind me.’I804i *Fur Allen
und K einenthat is how the author himselfsaw the book. It is indeedfur Allen,
in the sense that the individual words and the construction of the sentences are
intelligible to anybody, but it is alsofur Keinen, for surely no one can inter-
pret with confidence the deeper meaning of everything he says. His style
often astounds the reader. ‘My tongue’, he says, in a typically strange
passage, ‘is that ofthe people: | speak too coarsely and heartily for the Angora
rabbit. And my words seem still more strange to all ink-fishes and pen-foxes.’
One cannot guess why he wrote most of the book in short paragraphs, rather
like the verses of the Bible. It is not even clear why Nietzsche should choose to
disguise himself as a reincarnation of the Persian thinker; our slender
knowledge of the real Zarathustra hardly explains it.

It is at any rate clear that Nietzsche’s main purpose was to oppose the
spread of thoughtless egalitarianism and to claim special privileges for the
Obermensch, who was justified—so Nietzsche thought—in disregarding the
welfare of lesser men. Compassion he scorns. ‘What in the world’, he asks, ‘has
caused more damage than the follies of the compassionate?’ Yet with
characteristic contempt for consistency, Zarathustra repeatedly goes to the
assistance of total strangers in distress. One moment der [Ville zur Macht ab-
sorbs him, or again he says, “To entice many from the herd—for that purpose |
came;’ but quite unexpectedly he tells us, ‘I lie here willingly where the children
play, against the shattered wall, among thistles and red poppy-flowers.’
Interspersed with fulminations and quiet sayings there are some rather char-
ming and unexpected paradoxes. ‘But if you have a foe,” says Zarathustra, ‘do
not repay evil with good: for that would disconcert him. But show that he has
inflicted some good on you.” Or again, ‘And if a friend treats you badly, speak
thus: “I forgive you for what you did to me; but that you did it to yourself, how
could I forgive you for that?” * Or yet again, still more unexpectedly, ‘It is
more distinguished to own oneself wrong than to maintain one’s cause,
especially if one is right.’

Towards the end of the book Zarathustra seems to be on the verge of
pessimism. In his mountain cave, attended by the eagle and snake that are his
emblems respectively of power and wisdom, he has gathered together his
hoheren Menschen, to instruct them in his doctrines. Two kings are there, a
pope (unemployed through the death of God), an evil magician, a voluntary
beggar, a traveller, Zarathustra’s own shadow, an old prophet, a spiritually
conscientious man, and—strangest of all—the ugliest man. Zarathustra fails,
apparently, to transmit his message. And then, at the very end, he seems to
spurn them all, and strides off on a new adventure.

Why should National Socialists have been urged to read such a book as
this? Nietzsche had no special regard for the German people. Indeed, he even
thought of forming an Anti-German League, and he prided himselfon his part-
ly Polish descent from the Counts of Nietzki.f64i.571 As for the State, he



condemned it through Zarathustra’s mouth in no uncertain terms. ‘The State is
the name of the coldest of all cold monsters,” he exclaims. ‘Coldly, too, it lies;
and this lie sneaks from its mouth: “I, the State, am the people.” ’ The book has
no direct bearing on the ethnic problem. Jews are only mentioned three times in
it, on each occasion very briefly. In one place Zarathustra says that if the
peasants were to rule, there would be a ‘Mob-hotch-potch [Pobeh
Mischmasch], in which everything is confused together, saint and rascal and
nobleman and Jew and every beast in Noah’s ark’. The second reference is a
couplet, offensive to Christians and Jews alike:

Rom sank zur Hure und zur Huren-Bude,

Rom's Caesar sank zum Vieh, Gott selbst— ward Jude.
The third is simply a statement by Zarathustra’s shadow that he is not the
Wandering Jew.

Nietzsche’s real attitude towards the ethnic problem is shown in a much
more straightforward way in his Morgenrothe,1803,804] a book that would have
surprised the Nazis if ever it had come into their hands. This is a volume of
separate ‘Thoughts* (Gedanken), one of which is devoted to ‘The People of
Israel’.

The spiritual and intellectual resources of the Jews of the present day are
extraordinary___ Their bravery under the cloak of pitiable submission, their
heroism in spernere se sperni, surpass the virtues of all saints.... The way in
which they honour their fathers and their children, the reasonableness of
their marriages and marriage customs, mark them out among all
Europeans.... They will be called the inventors and pointers of the way for
all Europeans.

One might wish that the whole of Nietzsche’s message had been conveyed in
such simple terms as these. He would have been less misunderstood.

At the beginning of the Great War of 1914-1918 the Oxford University
Press published a number of pamphlets intended to commend the British cause
to academically minded people. The Oxford historian, Ernest Barker, con-"
tributed to this series an essay, Nietzsche and Treitschke: the worship o fpower
in modern Germany.[si] It is perhaps significant that in this little work thes
author makes no mention whatever of the ethnic problem, apart from a brief
quotation from Nietzsche in opposition to race-hatred.

Two books on the ethnic problem, not wholly dissimilar in outlook but very]
unequal in merit, were published in the last year of the nineteenth century. Onea
was written by an extremist, and had little influence; the other, much more i
moderate in tone, was acknowledged by the theorists of National Socialism as m
one of the foundations on which their policy was based.

G. Vacher de Lapouge was a man of wide interests in history, sociology, and
anthropology. Unlike many students of the ethnic problem, he possessed a
good working knowledge of biology and human anatomy. He was a disciple of
Haeckel. He translated the latter’s booklet on the philosophy of monism intoJ
French, and provided an introduction to it.1637]

Lapouge was disturbed by ethnic changes in the population of France, axfc
published a paper on this subject in 1887.(635] In this, he divided the people of*



his native country into the endemics—tall, blond, blue-eyed dolichocephals
(Nordids)—and immigrants—the shorter, brown-haired brachycephals
(Alpinids). He regarded the former as superior, and gave a list of the eminent
Frenchmen who appeared, from their portraits or other evidence, to belong to
this subrace. He claimed that few French brachycephals had been celebrated in
literature, science, or politics. He described in detail the mental characters in-
herent in each group, even going so far as to say of the Nordid, ‘In religion he
is Protestant.’

Lapouge expounded these views at greater length in a series of lectures
delivered at the University of Montpellier a couple of years later, and brought
these together in a book entitled L Aryen: son role social in 1899.16351 He
explains at the beginning of this work that it is in fact a monograph on the
Homo europaeus of Linnaeus. In the title he used a word taken from philology
simply because there was no generally understood name that would more ac-
curately describe his subject. His intention was to extol the Nordid, but he
starts with a careful description of the various subraces of northern and central
Europe. He describes them as species and gives them Latinized names. He per-
forms the useful function of attaching the Latin name dinaricus to one of the
‘species’, and defining it accurately.

For Lapouge, each subrace (‘species’) has very special mental characters,
which appear to be inherent, though modifiable by environmental cir-
cumstances. He gives reasons for supposing that the fundamental characters of
mind exhibited by his Homo europaeus have been maintained since ancient
times. He does not lay down the law as to whether particular characters that
appeared subsequently in history were pre-existent in latent form and were
simply revealed by new environments, or whether a certain amount of evolu-
tion occurred with the passage of time. He allows that the mental characters of
each ethnic taxon are not shared by every member of it.

Lapouge was not content to give his reasons for supposing that one ethnic
taxort differed from another in certain broad features of intellectual or
emotional make-up. He gives very detailed descriptions of the particular
characters of certain groups. He goes to such extremes in this matter, and
emphasizes so strongly his belief in the inherent superiority of Homo
europaeus, that one might almost imagine he was an egalitarian indulging in a
lampoon.

The typical H. europaeus, for Lapouge, is characterized rather by his reason
and will-power than by fertility in ideas, facility in learning, or extent of
memory. The Spaniard, Arab, or Hindu has a prodigious, variety of ideas, but
these succeed one another so rapidly that they cannot arrange themselves, and
there is poverty in practical results. In pure intelligence europaeus does not
greatly exceed the average of humanity, but he applies himself more consistent-
ly to mental work and is more capable of breaking with habitual ideas: his
tendency, in fact, is towards what is new. His power of reasoning is ‘cold’ and
just. He calculates carefully, draws a conclusion as quickly as is necessary, and
acts without indecision. Having once made up his mind, he does not change it
without cause. His supreme quality, which characterizes his ‘species’ and
places it above all others, is his precise, tenacious will, which surmounts all



obstacles. It is his aptitude for command that gives him dominance over others.
He is combative and individualistic, stubborn against authority, but capable of
conforming to discipline when necessary.

“The only dangerous competitor of the Aryan’, writes Lapouge, ‘is the Jew’,
whom he stigmatizes as arrogant in success, servile in calamity, cunning, a
swindler, a great amasser of money, of high intellectual qualities, and yet un-
able to create. ‘He is by nature incapable of productive work. He is a courtier,
a speculator; he is not a worker, an agriculturalist.... A predator, nothing but
a predator, he is a bourgeois; he is not, and does not want to be, anything but a
bourgeois.’

Lapouge even defended the institution of slavery, seeing in it ‘nothing more
abnormal than the domestication of the horse or ox’. He considered that there
was a correlation between brachycephaly and servility, and consequently fore-
saw, in a remarkably prophetic passage, the coming of ‘absolute socialism’ in
Russia.

This summary of Lapouge’s opinions on the ethnic problem is given at some
length as an example of the most extreme views expressed during the pre-Nazi
period.

Lapouge was chiefly interested in the peoples of Europe. It must be men-
tioned, however, that he had particular admiration for the skill of the Chinese
in agriculture, and regarded them as ‘not inferior to the majority of Europeans’,
though different in character.

Those who have particularly admired the Nordids and related peoples have
mostly been less precise than Lapouge in defining the ethnic taxon that they
meant to praise, in terms of physical anthropology. In this respect Houston
Stewart Chamberlain (1855—1927) was no exception, though his ‘Germanen5
certainly included the Homo europaeus of the French author. His work bearing
on the ethnic problem, Die Grundlagen des neunzehnten Jahrhunderts, was
published in 1899.(20i,202]

Chamberlain was the son of an admiral in the British navy. He was rather
weakly as a boy, and his education was undertaken by a German tutor.
Subsequently he studied zoology under Carl Vogt in Geneva. He went to live in
Dresden and became absorbed in the music and philosophy of Wagner, whose
daughter he married. He became imbued with German culture and wrote
books in the language of his adopted country. Although educated partly as a
scientist and no doubt affected in outlook by his association with Vogt, he was
essentially a historian and a biographer. He regarded his life of Immanuel Kant
as his most important work.

Chamberlain’s outlook, as presented in Die Grundlagen, was that of a stu-
dent of history, interested primarily in Europe and the Middle East. He wanted
to picture and explain the nineteenth century in the most general terms, but to
do this he found it necessary to go back to the time of the early Israelites and to
devote about one-half of the large work to the long period that led up to the:
century he intended to describe. His main intention throughout was to extol the
virtues and emphasize the influence of the Germanen. This made it necessary
for him to place the origin of the Middle Ages some centuries earlier than is
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usually allowed, and to lessen the significance customarily attached to the
Renaissance. ‘The awakening of the Germanen to their destiny in world-
history*, he wrote, ‘as the founders of an entirely new civilization and an entire-
ly new culture, constitutes this turning-point: the year 1200 can be designated
as the average moment of this awakening.” The ‘Middle Ages’ that started in
A.D. 1200 were not at an end, in his view, at the time of publication of his
book. The nineteenth century was only a part of the long period of preparation
for a new age that would eventually succeed it.
The people primarily responsible for the advances made in the ‘Middle Ages’
(in his usage of the term) were the Germanen. ‘If the Germanen were not the
only people concerned in the fashioning of history, they were at any rate in-
comparably the most important.” Unfortunately he uses the word Germanen in
two separate senses, wide and narrow.
In this book | comprehend under the name Germanen the various north-
European populations that appear in history as Kelten, Germanen, and
Slaven, from whom—mostly in inextricable mixtures—the peoples of
modern Europe are derived. It is certain that they were originally one single
family—1 shall produce the proof of it in Chapter 6, but the Germane in the
narrower sense of the word, as used by Tacitus, has proved himself so
superior intellectually, morally, and physically among his kindred, that we
are justified in putting down his name as the essence of the whole family.
Later in the book he hedges slightly on this. ‘Indeed, | do not even postulate
blood-relationship  [between Kelten, Germanen, and Slaven], but |
am ... conscious of the appalling complexity of the problem.” He claims,
however, that the Slavs were originally similar in physical type to members of
the other two groups, and that they gradually evolved into their present form,
often so very different from that of the others. He emphasizes that the Ger-
manen are not by any means necessarily fair-haired.
There can be little doubt that Chamberlain brought together under the single
term Germanen, in the wider sense, an arbitrary collection of Nordids,
Osteuropids, Alpinids, and Dinarids. It must be allowed that Chamberlain had
only a limited knowledge of physical anthropology, and indeed not much in-
terest in the subject, or confidence in its findings.
A considerable part of Chamberlain’s book is devoted to an attempt to con-
vince the reader that the Greeks, Romans, and Jews played only a small part in
the development of European culture. He deplored the increasing influence of
Jews in the government, law, science, commerce, literature, and art of Europe.
There is some resemblance to Gobineau’s outlook in his insistence on the evil
effects of the indiscriminate hybridization of different ethnic taxa. He attributed
the downfall of the Roman Empire to what he called its ‘raceless chaos’.
though he did not share Gobineau’s pessimistic expectations about the future,
The worst example of the indiscriminate mixing of different ethnic taxa, in his
view, was the Volkerchaos ofthe ancient Middle East. Nevertheless, he allowed
that the intermarriage of what he regarded as closely related peoples—the Ger-
manen, Keltogermanen, and Slavogermanen—was legitimate and indeed
beneficial. ‘Race’, he wrote, ‘is not a positive phenomenon, but is created:
physiologically by characteristic mixture of blood, followed by inbreeding; psy-



chically by the influence that long-continued historical-geographical cir-
cumstances produce on that particular, specific, physiological predisposition.’
It is not clear whether he supposed that environmental factors could affect the
genetic qualities of the ‘race’.

Chamberlain regarded the Jews as fundamentally different not only from the
Germanen, but also from the Indo-European peoples in general. ‘Diesesfremde
Volk\ he writes, *... ewigfremd.” It is difficult to understand why he should
have taken so much trouble to belittle the intellectual achievements of the
Jewish people. For him there was a ‘sanctity of unmixed race’ (‘Heiligkeit
reiner Rasse’). He regarded the Jews as hybrids between semitischen (Orien-
talid), syrischen (Armenid), and indoeuropaischen peoples, but he admired
them for their efforts to preserve the stock when once it had established itself.
His aversion from the Orientalid and Armenid subraces was too strong,
however, to permit him to make a level judgement. Nevertheless he was far
from having sympathy with the extreme opponents of the Jews. In the long in-
troduction to his book he remarked that the attempt to make the Jew the
general scapegoat for all the burdens of our time was ‘obviously laughable and
shocking*. Reverting to the same theme in the body of the work, he asks
whether we should revile the Jews, and answers that to do so would be ‘as base
as it would be unworthy and unreasonable’.

There is much of interest and value in Die Grundlagen. It is obviously the
work of an earnest and serious-minded person, the possessor of much detailed.
historical knowledge bearing on his problem; but he gives much too little credit
to the Mediterranids and Jews for their achievements, and the arbitrary way in
which he links certain subraces together and contrasts them with others is in-
defensible on grounds of physical anthropology. It obviously never entered his
head that the Nordids (that is to say, the Germanen in the narrow sense) are in
fact rather closely related to the Mediterranids.

On the outbreak of war in 1914 Chamberlain adhered to Germany’s cause,
and two years later he was naturalized as a subject of that country. For his'
sake one is glad that he died several years before the Nazis came to power.

A word must be added about Karl Pearson, who stood in relation to Francis Galton
roughly as T. H. Huxley had stood in relation to Darwin: as a younger and more dis-
putatious exponent of the thoughts of a much less obtrusive man. Pearson was a
vigorous supporter of the eugenic movement about the beginning of the present ceritfl
tury. His contributions to it are mentioned repeatedly in Dr. C. P. Blacker’s Eugenic
Galton and after.liooi Eugenics and the ethnic problem, though related to one another,
are distinct, and Pearson is remembered much more for his work in the former field
than for his controversial writings on the latter subject, which are mostly scattered irt'
the pages of pamphlets intended for the general reader. His views on it were rather
extreme, since he considered that the advancement of man could only come about by'!
natural selection between races. 1ss01 Primarily, however, he was a mathematician and a
statistician with special interest in biometry; and his academic work in this field has
been of considerable value to students of human genetics and anthropology. Mention is
made of his statistical work on p. 462 of this book.



4 From Kossinna to Hitler

THE GERMAN philologist and archaeologist Gustaf Kossinna (1858-1931)
may have assisted to some extent in the growth of Nazi ideas on the ethnic
problem, but his activities in this direction seem to have been exaggerated by at
least one distinguished authority, (2081 to the detriment of Kossinna’s reputation
as a serious worker in his chosen fields of study. It is true that when the Nazis
came to power, after Kossinna’s death, they took advantage of some of his
writings. For instance, the Reichsminister for the Interior, Dr. Frick, when
laying down in 1933 the right lines for education in history in all German
lands, spoke as follows:

Let prehistory be named first, because it not only provides the starting-
point for the historical development of our part of the world in the mid-
European ancestral home of our people, but also is adapted, as no other
science is, as ‘an eminently national science™—to use Kossinna’s
expression—a science that counteracts the customary undervaluation of the
cultural level of our Germanic forefathers. [5221
It is true that Kossinna used the expression *ein hervorragend nationale

Wissenschaft’ as part of the title of his book on Die deutsche Vorgeschichte,
the first edition of which was published in 191216051 Indeed, he disputed the
idea that all science was necessarily international. Army affairs, he pointed out,
are a subject for international study, yet each army is primarily national. A
genuine Volk, he contended, had some proprietary rights over the special con-
cerns of its Volkstaat (which he was careful to distinguish from a mere
Nationalitatenstaat), and these concerns extended to the prehistory of the
Volkstaat, just as it did to its army. It was his contention that the German peo-
ple had been a genuine Volk since ancient times. (It may be remarked in
passing that many archaeologists have taken a lot of trouble to point out the
virtues of the remote ancestors of the British peoples, without incurring dis-
favour on that account.) Most of Die deutsche Vorgeschichte is a straight-
forward account of German prehistory, with descriptions of the various ar-
tifacts left behind by the Germanic tribes, but he also sought to show that the
manly virtues of these ancient peoples had been inherited by their descendants
down to modern times. He mentions in particular the calm self-assurance, the
reserve of strength, the willingness to be led combined with an intractable urge
towards freedom, the spiritual frame of mind, the serene, sober-minded
thought, the high spiritual endowment, and the stern character, which he sup-
posed to have distinguished the German people since prehistoric times. It was
these traits—so he thought—that enabled the Germanic people to overrun



large parts of Europe as Roman power declined, and everywhere to establish |
themselves among foreigners as the ruling class. Passages ofthis sort, however, 1
occupy only a small part of Kossinna’s voluminous writings. He did not use his a
editorship of the Zeitschriftfur Vorgeschichte (the organ of the German Socie- |
ty for Prehistory) very obtrusively to satisfy the patriotic feelings of his fellow m
countrymen, and his writings seem to be remarkably free from thoughtless m
denigration of the many peoples whom he must have regarded as in some 1
degree inferior.

Kossinna had come to archaeology from philology, and he never developed |
any deep interest in physical anthropology. His classification of Europid sub- 9
races, as given in his book Die Indogermanen,{606]cannot be accepted as valid. M
He brings together the ‘west-Alpines or Jura-shortheads’ and the ‘Nordic I
longheads’ to form a ‘west-European’ group, which he says is ‘commonly®
called Nordic or north-European’. This arrangement enables him to put all |
Germans in a single group, though he allows that there are many ‘Jura-m
shortheads’ and ‘Nordic longheads’ beyond the confines of Germany.

Though distinguished in his own fields of study, Kossinna was not really a |
very important figure in the ethnic controversy, and it is doubtful whether he m
had much to do with the growth of National Socialist ideas.

In intellect and erudition Oswald Spengler (1880-1936) was greatly superior®
to most of those who have been regarded—rightly or wrongly— as the precur-t*
sors of Nazism. He was educated as a mathematician and philosopher, but his m
writings present him as a philosophical historian with a comprehensive m
knowledge and understanding of the principal civilizations of the world from'#
the distant past to the present century. He was almost unknown until he m
published the first volume of his famous book Der Untergang des Abendlandes9
in 1918, just before the end of the Great War. The second volume appeared inB
1922. One hundred and thirteen thousand copies of the book had already been m
sold when the definitive edition of both volumes was published in the following m
year,1997,9981and many reprints followed.

Der Untergang was written for, and read by, the general educated public: in-®
deed, Spengler held ‘professional scientific lecture-desk philosophy” in con9
tempt. Yet the book attracted the intense interest of professional philosopher!®
and historians. The first edition contained errors of detail that the specialists!
were quick to point out, but it was not found so easy to challenge the maincon*
elusions. Spengler’s originality and wide-ranging knowledge compel respect*
He is long-winded, but even the extensive passages that seem irrelevant to the®
main thesis are interesting. It was, indeed, an absorbing book, and it retains*
much of its interest and value today.

Spengler’s writings must be considered at some length, partly because offl
their intrinsic interest and partly because they have been seriously mis9
understood, but also because he puts forward an unusual view of the nature o fl
civilization. The ability to create a civilization is generally regarded, naturalism
enough, as evidence of intellectual capacity, and the subject will be consideredB
in Chapter 27 of the present work; but it is convenient to mention Spengler™ *
unconventional ideas on the subject here.

Spengler’s Abendland was the whole of Europe west of the River Vistula and |



the Adriatic Sea, with the addition of North America. He regarded Russia as
quite distinct from western Europe and objected strongly to the artificial sub-
division of‘continents’ by the Ural Mountains. His book is primarily concerned
with the decline of the western people as thus defined, but in order to review
this subject he found it necessary to consider the origin, rise, and fall of all the
best-known cultures of the world.

The reader of Der Untergang may well wonder why a book of this sort
should be regarded by anyone as having led, however indirectly, to the birth of
National Socialism. It is emphatically not propagandist. It does not urge that
anything should be done, but only professes to tell what must inevitably
happen. There is nothing about the special virtues of Germans or the special
defects of Jews. Indeed, much less attention is paid to these two groups of per-
sons than to many others. Spengler sets out simply to expound his views on the
destinies—the rise and fall—of various peoples throughout history. He
recognizes that each great people that has risen and fallen has done so in a dis-
tinctive way, but he sees a general similarity in the process, and he thinks that
the final fall can never be evaded. In brief, his thesis is that the Land of the
Evening has entered the phase of inevitable decline.

Spengler divides the process of rise and fall into four stages or ‘spiritual
epochs’. At first the population, the ‘Urvolk’, is ‘rural-intuitive’ (Land-
schaftlich-intuitiv); there are no great cities, but an intellectual ferment has
begun. In the western world this period was roughly from A.D. 900 to 1300,
though the corresponding stage had already been reached in India (for in-
stance) in 1500-1200 B.C. The western thinkers of this epoch were such men
as Francis of Assisi, Thomas Aquinas, Duns Scotus, and Dante. To this first
beginning there succeeds what Spengler calls the ‘Culture-period’, during which
the people—now a Kulturvolk— reach their highest stature. Cities are
developing, but they belong solely to the particular culture. “Traditions’ are im-
portant at this stage. They involve the recognition of nobleness, the Church,
privileges, dynasty; in art, of convention; in science, of the limitations of in-
tellectual power. The western peoples were at this phase from the fourteenth or
fifteenth century till late in the seventeenth. Some of the names that seemed
most significant to Spengler were those of Savonarola, Luther, Calvin, Galileo,
Bacon, Descartes, Bruno, Leibnitz, Pascal, Fermat, Newton. Towards the end
of this epoch Spengler detects an impoverishment of religion, associated in
England with the rise of Puritanism. There succeeds, with some overlap, the
‘autumn’ or age of reason, as the great cities develop still further. Intellectual
creativeness is at its height with Locke, Voltaire, Rousseau, Laplace, Goethe,
Kant, and Hegel; but the use of reason— Spengler suggests—is overstressed
and religion overrationalized.

There then succeeds—in the nineteenth century, in the case of the western
world—the phase that is the main subject of the book. The population loses the
feeling of ‘we’. The cities are too large, international, no longer representative
of the people who created the culture. ‘International-urban’ (weltstadtische)
civilization has arrived, which Spengler regarded as destructive of culture. The
cities are inhabited by the genuine “factual man’, lacking in tradition, appearing
in shapeless, fluctuating masses, irreligious, sharp, unproductive, with a deep



antipathy to the peasantry. The spiritual creative force has been lost, and
religion begins to be replaced by ethical and practical substitutes that are, in his
view, inferior. Abstract thinking degenerates into the ‘professional scientific
lecture-desk philosophy’ that has already been mentioned. Strangely enough
Spengler mentions Nietzsche as an example of this tendency— Nietzsche, of
whom he has said that he owes more to him than to anyone except Goethe!
(He remarks elsewhere that Nietzsche ‘arrived at the gate, but remained stan-
ding in front of it’.) With Nietzsche he groups a strange collection of thinkers, ]
many of whose names will not sound with a ring of decadence in modern ears.
Here stand Bentham, Comte, Darwin, Spencer, Marx, Schopenhauer, Wagner,
Ibsen, Gauss. In politics the whole tendency is away from the individual culture ;
that made the people great, and towards internationalism, pacifism, and j
socialism.

This, for Spengler, is the destiny of all cultures, the final decline.

Civilization is the inevitable fate of a culture. Here the climax is]
reached-----Civilizations are the most external and most artificial conditions j
of which a higher kind of man is capable. They are a closing down: they]
follow, as the become follows the becoming, as death follows life, as rigidity
follows unfolding, as spiritual old age and the stony, petrifying world-cityj
follow the countryside and the soulful youthfulness in which Doric and ]
Gothic reveal themselves. Civilizations are an end, irrevocable, but they are;
always reached at last from intrinsic necessity.

From the point of view of the present book, the most important question is1
what Spengler means by the word Volk when he uses it for the group of men!
and women who have created a culture. (The original word Volk will be used]
here, because ‘people’ is too vague, ‘nation’ and ‘race’ are inaccurate, and the ]
English word ‘folk’ is somehow suggestive of feebleness and intellectual pover-j
ty.) It is here, surely, that Spengler has been most misunderstood, possibly ;
because his long-windedness has exhausted the patience of some of his readers.!
One must realize that, contrarily to what one might suppose, he lays very little!
stress on the ethnic composition of the various Volker that have risen to]
become Kulturvdlker. He says specifically that Volker ‘are neither linguistic!
nor political nor zoological, but on the contrary spiritual units’. He defines]
Volk as ‘a society of men that feels itself to be a unit’, and in a remarkable!
statement he claims that it is the action of a group of men that turns it into a
Volk. ‘The great events of history’, he writes, ‘were in fact not carried out by]j
Volkern: on the contrary, the great events first produced the Volker.’

To make Spengler’s outlook on the ethnic problem perfectly clear, once andj
for all, it is necessary to give rather an extended extract from his book.

Neither identity of speech nor bodily inheritance is decisive. Volkerformem
may change their speech, race, name, and country; so long as their soufl
lasts, they engulf men of any thinkable origin and remodel them-----One ceia
tainly does not suppose that a Volk was ever held together by mere unity efj
bodily inheritance and that this type of Volk could last even for ten!
generations. It cannot be often enough repeated that this physiological origin
exists only for science and never for Pb/Ar-consciousness, and that no Volm
has advanced itself for this ideal of ‘pure blood’. Belonging to a race
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[Spengler here means a Volk] is nothing material, but something cosmic and

ordained, the felt harmony of a destiny.

In 1919—the year after the appearance of the first volume of Der
Untergang and three years before that of the second volume— Spengler
published a strange little book entitled Preussentum und Sozialismus. [%01 The
Weimar Republic had just been set up to replace the empire of Bismarck and
the Hohenzollems. Spengler’s object was to weld together the extreme ‘left’ (the
independent socialists and the communists) and the extreme ‘right’ (the
monarchists and conservatives) into a single group that would oppose and
destroy the parliamentary government of Weimar. The book is written in a
style so different from that of Der Untergang that it is difficult to believe that
the author was the same person; indeed, | have caught myselfturning back to
the title-page to find out whether | were reading the wrong book by mistake.
Much of it is written in short, jerky sentences; the whole work is propagandist
and unintellectual. Spengler was now an advocate of socialism, which he had
listed as a mark of decadence in Der Untergang; but not many socialists would
be likely to call his proposed system by that name. He insisted that everyone
defined socialism in such a way as to suit his own purposes. Marxism he con-
demned; he regarded Marx himself as a destructive critic, not a creator, and
only the ‘stepfather’ of socialism. Only Germans—not Jews—could be genuine
socialists. He considered that all real government must be carried out by an
elite, but that the opportunity to become a member of the ruling group should
be open to all. “‘What | hope is that no one shall remain in the abyss, who
through his ability is born to command, and that no one shall command, who
through his innate talent was not called to it.” He had, however, no respect for
the Soviet experiment in socialism. In a passage that is rather characteristic of
the book as a whole, he remarks that ‘Nothing can be more deplorable than the
attempts of a certain type of Protestantism to rub its corpse alive again with
Bolshevist excrement.” Under Spengler’s socialism, private property and the in-
heritance of wealth would not be abolished, but industrialists would be forced
to act within the framework of rigid rules established by authority. The
employer would become, in a sense, a government official. ‘Should commerce
rule the state,” he asks, ‘or the state rule commerce?’ There would be no
political parties and no elections.

It was Spengler’s contention that in so far as the conservatives preserved the
true spirit of Prussianism they were socialists (in his sense) without knowing it.
‘The old Prussian spirit and socialist conviction, which today hate one another
with brotherly hate, are one and the same.” Spengler had great admiration for
the Prussian spirit. For him, it was ‘a life-feeling, an instinct, an inability to be
otherwise’. Frederick William | (father of Frederick the Great) had shown the
way by establishing a centralized, bureaucratic state. Spengler’s ideal had
nothing in common with the pacifist, internationalist outlook ofmany orthodox
socialists.

We need a class of socialist master-natures.... socialism means might
[Macht], might, and ever more might. Plans and ideas are nothing without
might. The way to might is indicated: the valuable part of the German
working community [will act] in combination with the best upholders of the



old Prussian feeling for the State, both determined on the foundation of a

rigorously socialist state, a democratization in the Prussian sense.

The true socialists were to ask ‘not rights for themselves, but duties from
themselves’.

Since Spengler was urging the creation of a nationalistic, socialist state, it
was natural enough that he should be regarded as one of the founders of
National Socialism; but he was too much of an individualist (though nominally
a socialist) to be swept away by party spirit. He never accepted some of the
principal Nazi doctrines and he never became a member of the Nazi party. His
objection to the Jews was not founded on a belief that they constituted a
separate ethnic taxon. He only objected to their cultural heritage, and he
wanted to see them integrated into the nation.

So late as the autumn of 1932, in his collected works, Spengler condemned
Hitler’s policies; but in his Jahre der Entscheidung, published shortly after the
Nazis came to power in 1933, he revealed himself as somewhat equivocal in
outlook.f52ij Nevertheless, even mild opposition could not be permitted. The
sale of his book was stopped (though not before many copies had been dis-
tributed), and the periodical press was forbidden even to mention his name. The
Nazis regarded Spengler “as a precursor gone wrong\[52i]

His final eclipse occurred in curious, almost laughable circumstances. A
short book was written by von Leers to demolish the image of Spengler as one
for whom a genuine Nazi might have respect.[647) Spengler had gradually
developed a rather unexpected antipathy for the various ‘coloured’ peoples
of the world, including the Japanese. The Nazis particularly wanted the friend-
ship of this ‘coloured’ nation. ‘How does Japanese expansion into Manchuria
and Mongolia inconvenience us?’ asked von Leers; ‘it is an entirely
Japanese—€hinese—Russian problem.” By a strange irony, Spengler was at-
tacked by this doctrinaire Nazi for his indiscriminate antipathy to ‘coloured’
people.

Spengler was not molested, but simply disappeared from public view. He
died in 1936 from a heart attack. How different might be his reputation today if
he had never written Preussentum and had died after the publication of the se-
cond volume of Der Untergang in 1922!

It remains to mention briefly two American authors of far lower calibre than such!
men as Gobineau, Nietzsche, Chamberlain, and Spengler, and then to attempt a brief
summary before we come to Hitler himself.

Madison Grant (1867—1937) was trained as a lawyer, but is known chiefly as an
author on various subjects and an amateur zoologist (he was Chairman of the New
York Zoological Society). One of his principal works was The passing of the greats
race, ¥X5published the year before the first volume of Der Untergang.

Grant’s purpose was to persuade the American people to control more rigorously]
the ethnic composition ofthe U.S.A. For Grant, the ‘great race’ was the Nordid, andj
he regretted the fact that the proportion of people of this stock in his country had
greatly diminished since colonial times. He deplored ‘the maudlin sentimentalism that]
has made America “an asylum for the oppressed” * and was ‘sweeping the natiora
towards a racial abyss’. He was not favourably disposed towards the Jews, but this]
aspect of the ethnic problem plays only a very small part in his book. Grant seems to



have taken almost for granted the superiority of Nordids over others. He claims that
they are ‘everywhere the type of the sailor, the soldier, the adventurer, and the pioneer’.
He considered that their superiority was due to selective influences during their long
sojourn in northern Europe.

The climatic conditions must have been such as to impose a rigid elimination of
defectives through the agency of hard winters and the necessity for industry and
foresight in providing the year’s food, clothing, and shelter during the short summer.
Such demands on energy, if long continued, would produce a strong, virile, and self-
contained race which would inevitably overwhelm in battle nations whose weaker
elements had not been purged by the conditions of an equally severe environment. [425]
Itis rather difficult to understand Grant’s beliefin what seems to him the almost self-

evident superiority of the Nordids, in view ofthe virtues that he himselfascribes to other
subraces of Europids. He allows that “The early Alpines made very large contributions to
the civilization of the world,” chiefly by introducing the bronze culture into Europe and
teaching it to the other subraces, but he considered that their contribution to culture later
on, in classical, mediaeval, and modern times, had been small. His praise of the
Mediterranids is not qualified, however, in this way. He ascribed to them ‘the foundation
of our civilization.... The mental characteristics of the Mediterranean race are well
known, and this race, while inferior in bodily stamina to both the Nordic and the Alpine,
is probably superior to both, certainly of [s/c] the Alpines, in intellectual attainments. In
the field of art its superiority to both the other European races is unquestioned.” One
would not suppose that the writer of such words as these would have opposed the
massive immigration of Mediterranids into his country.

Grant regarded the Nordids as the only true European ethnic group, the Alpinids and
Mediterranids being invaders from Asia (through North Africa in the case of the
Mediterranids). It does not appear to have occurred to him that the separation of Europe
from Asia is meaningless from any scientific point of view, because the line might well
have been drawn somewhere else or (better) not drawn at all. Even if a particular ethnic
taxon could be shown to be endemic to some arbitrarily defined territory, this fact could
not in itself provide evidence of the superiority or inferiority of that group.

Grant lays considerable stress on the part played by Nordids in spreading Aryan
languages throughout almost the whole of Europe and to countries beyond, though he
allows the possibility that this speech may have been brought to Europe by Alpinids with
the bronze culture.

He was harsh in his schemes for negative eugenics. He considered that ‘a human life is
valuable only when it is of use to the community or race’. He favoured the forcible
sterilization of criminals, diseased and insane persons, and ‘worthless race-types’, and
the enactment of laws against race-mixture.

The passing of the great race is not a scholarly book. Grant’s opinions are often
expressed dogmatically, his classification of the Europid race is greatly over-
simplified, and he makes scarcely any references to other authors except in a rough and
inadequate list at the end. He makes no mention anywhere of Gobineau, Pouchet, VVogt,
Treitschke, Nietzsche, Lapouge, or Kossinna. One might almost suppose that he alone
had considered the possibility that the ethnic taxa of man were in some sense unequal.
Yet the book has its merits. He treats in considerable detail the ethnic history of Europe;
that is to say, he traces the story from the earliest times onwards in terms of the ethnic
composition of the peoples concerned, without consideration of their artificial separation



into ‘nations’. This partofthe book is valuable. It isa line ofattack onthe ethnic problem]
that deserves to be followed up in greater detail, and extended to other parts ofthe world!
The historian often seems almost unaware of the taxonomic differences between thei
peoples ofthe world, and is content to use undefined group-names, some of which actuals]
ly stand for arbitrary and temporary associations of unrelated types of mankind, whilel
others are meaningful from the ethnic standpoint.

In his long introduction 14%lto Stoddard’s book The rising tide ofcolours 10131 Grant]
claims that Western civilization is essentially Nordid. The Alpinids and Mediterranidsj
have only been ‘effective’ to the extent that they have been influenced by Nordid culture!
He now(426l seems to allow that the Nordids may have originated partly in western Asia.1
He claims that the Alpinids are ultimately of Mongolid ancestry, though he had!
specifically denied this in his own book. He regarded the great conflictof 1914—918asa
Nordid “civil war’.

Lothrop Stoddard (1883—1950) was an American author of books for the ‘general!
reader’ on political and historical subjects. Like Grant, he had been trained for the legal!
profession. His style is journalistic; indeed, extracts from newspapers occupy a coifi
siderable space in his pages. The rising tide o fcolour\ioi3l was published after the end of
the First World War, before the second volume of Der Untergang. It may be regarded!
almost as a sequel to Grant’s book. Unfortunately Stoddard had not sufficieiffl
anthropological knowledge to write effectively on the ethnic problem, for his classifies!
tion of man is oversimplified to the point of crudity, and the book contains nothing]
profound or genuinely original. He wrote, like Grant, to awaken his fellow-countryme™
to what he regarded as the dangers of insufficiently controlled immigration, but he wasl
concerned mainly with non-Europid races.

Stoddard remarked that before the war there had been only nine regions of ‘non-whits
governance’ (China, Japan, Siam, Turkey(!), Afghanistan, Persia, Abyssinia, Liberia!
and Haiti), and that these covered only 6,000,000 square miles out of the 53,000,000 djf
non-polar land. After the war the area of effective ‘white’ control was extended stifli
further, through the domination of Turkey by the French and British and in other waysjl
People ofthe ‘non-white’races outnumber the ‘white’ by more than two to one, and mupl
tiply more rapidly. Stoddard pointed out the danger that resulted from these cir-I
cumstances. He was apprehensive about the possibility that ‘white’ civilization might disl
appear, by race-mixture or elimination in war. This would be a disaster for humanitjg
since the greatest creative ability would be destroyed; but he nowhere clearly defined,a
any length, what he supposed to be the great inherent virtues of the ‘whites’. He admitted!
that the ‘brown’ and ‘yellow’ peoples had contributed greatly to the civilization of thel
world (the ‘brown’ being a heterogeneous collection of ethnic groups, from which the!
Negrids were excluded). Among the ‘whites” he particularly favoured the Nordids, ‘thq
best of all human breeds’, and he deplored the fact that hordes of Alpinids and!
Mediterranids were entering the United States along with ‘Asiatic elements like LevEM
tines and Jews’. There is, however, very little about Jews in the book: Stoddard, like]
Grant, seems uninterested in them.

How can one summarize what has so far been said in these two chapters*
Are the authors too diverse in outlook to allow of any generalization?

Nietzsche and Spengler may be eliminated at once as irrelevant to the ethnfa
problem, despite opinion to the contrary and notwithstanding the altogethS



special interest of their writings. Nietzsche was primarily an anti-egalitarian,
but he did not proclaim the inequality of ethnic taxa. Spengler was intensely in-
terested in the Volk and its capacity, in certain cases, to initiate a great culture
(which would eventually become a civilization and decline); but he makes it
abundantly clear that the Volk was not an ethnic taxon. Towards the end of his
life he showed a mild antipathy to ‘coloured’ people, but this did not appear in
his important writings. His Preussentum und Sozialismus does indeed to some
extent foreshadow the Nazi movement, but only from its nationalistic fervour
and political bias, not from any tendency to favour any particular ethnic taxon.

Of the thirteen authors already mentioned in these two chapters, seven
strongly proclaim the superiority of people variously described as ‘Nordics’,
‘Germanen’, ‘IndogermanerC, or ‘Aryan’. These seven are Gobineau, Haeckel,
Lapouge (especially), Chamberlain, Kossinna, Grant, and Stoddard. It is a
remarkable fact, however, that none of the authors mentioned in these chapters
claims superiority for the whole Europid race: it isonly a subrace, or else a sec-
tion of the Europids not clearly defined in terms of physical anthropology, that
is favoured.

Only one of the authors, Lapouge, strongly condemns the Jews. Treitschke
is moderately anti-Jewish; Chamberlain, Grant, and Stoddard mildly so;
Gobineau is equivocal. The rest show little or no interest in the Jewish problem,
apart from Nietzsche, some of whose eulogistic remarks have been quoted.
With the exception of Lapouge it is impossible to imagine any of these men
participating in or condoning actual cruelty to Jews, though some of them
would limit their immigration (with that of certain other peoples), and dis-
courage intermarriage.

No unprejudiced person who had studied the works of all these authors
would be likely to suppose that there was no validity whatever in any part of
their writings on the ethnic problem. Stoddard was obviously unimportant,
Lapouge highly prejudiced; but one cannot lightly dismiss such men as
Gobineau and Chamberlain as negligible, and there are passages in the books
of most of the others that provoke interest and thought. 1f one had to choose a
single work as the most important of all in presenting one side of the ethnic
controversy, it would be reasonable to suggest Gobineau’s Essai sur Vinegalite
des races humaines; but necessarily it is in many respects out of date, and its
very great length would deter most readers.

However determined one may be to present an objective account of the
ethnic controversy, one cannot altogether avoid a sense of shock and
abhorrence as one turns from those who affected the thoughts of men to one
who directly and disastrously controlled their actions. Yet Hitler’s Mein
Kampf, published in two volumes in 1925 and 1927,1494.4951 is perhaps a
somewhat less violent and emotional book than anyone would be likely to sup-
pose who had only heard him address vast crowds during the ’thirties.

Adolf Hitler (1889—945) was 36 years old when his first volume was
published. The first part of the chapter dealing with the ethnic problem is quite
well written and not uninteresting. He starts from the standpoint of biology, by
remarking on the tendency of animals to mate strictly with their own kind. He
notes the resulting ‘internal isolation of the species of all living creatures of this



earth’. He intends this to be taken as a guide to human beings to select their.
mates from among their own ethnic taxa. His biology, however, is tinged with a

mystical beliefin an innate urge towards the self-improvement of all species un-

der natural conditions. When he turns to his main theme, he discards altogether”
the attempt to treat his subject scientifically, for he makes no serious attempt to,
define the two human groups in which he is primarily interested—the ‘Aryan!
and the Jewish—in terms of physical anthropology; indeed, one is left in doubt*]
as to who der Arier may be, and what criteria we should use to identify him. (It

is scarcely necessary to remark that the Germanen of Tacitus’s time would

never for an instant have regarded Hitler himself as a potential member of any?
of their numerous tribes.) He lays great stress, however, on the ethnic

separateness of the Jews, and strongly denies that they are simply a religious!
community.

In the historical part of the chapter, dealing with the gradual increase in
Jewish influence in Germany, Hitler traces the way in which they first gained
power over the princes through their control of finance, next over the nobility,*]
and then over the bourgeoisie, and how finally they were becoming leaders in
the trades union movement, though they lacked— so he claimed— all genuine!
concern for people of the working class. In particular he deplored their control
ofthe press, and emphasized their astuteness in using it in a clandestine way toj
their own advantage. In this passage one seems to detect the influence of
Treitschke. Hitler suggests that when the Jews talk of the equality of men of all
races, they do so simply to conceal their tactics and dupe their victims.

Hitler could not restrain himself from the exaggerated, untrue, and purely
abusive remarks that appeal especially to low-grade, vindictive minds. He|
states that ‘the absolutely essential presupposition for a civilized people, the
idealistic disposition” was completely lacking in Jews. He reverts several times
to their deficiency in Idealismus. ‘The apparent fellow-feeling (Zusammerim
gehdrigkeitsgefuhl) [among the Jews] is founded on a very primitive herdl]
instinct, like that which shows itselfalso among many other living creatures on]
this earth.” The Jew ‘is and remains the typical parasite, a toady, who like a
harmful bacillus distributes himself ever more widely, wherever a suitable!
nutrient soil invites’. Hitler makes dogmatic statements intended to minimize!
the Jewish contribution to learning and art. Even in the drama, where he seems
to allow some success, he says that the Jew is Inur der “Gaukler”, besser dem
“Nachaffer” ’ (‘only a buffoon, or better an apelike mimic’).

In contrast to this, he makes an absurdly exaggerated claim for thej
superiority of the ‘Aryans’ over all others.

What we see before us today of human civilization, of the results of artd
learning, science, and technology, is almost exclusively the creative product®
of the Aryan. But this fact permits directly the not unfounded conclusion!
that he alone was, in the main, the originator of the higher man.

It has already been pointed out (p. 33) that in his chapter on the ethnia
problem, Hitler quotes only two authorities, Schopenhauer and Goethei
Nevertheless it seems almost certain that he was influenced by Gobineau. Hisj
denial that the Jews ever had a civilization oftheir own is suggestive; so is his use]
ofthe name ‘Aryan’ for the people regarded as the great initiators of civilization]
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(in preference to Germanen or Indogermanen); and his reference to genetic
deterioration through hybridization is almost conclusive. ‘All great civilizations
of the past’, he writes, ‘only perished because the original creative race died out
from blood-poisoning.”’

Anyone who read Hitler’s remarks on the ethnic problem in 1925 would be
likely to conclude that he was strongly prejudiced against the Jews, to the ex-
tent of taking drastic action against their influence in Germany, ifever he could
rise to power; but few could guess that the thoughts brooding in his mind
would eventually lead on to mass-murder.

In 1928, the year after that in which the second volume of Mein Kampfwas
published, there appeared in the U.S.A. a work entitled Contemporary
sociological theories. The author was Pitirim Sorokin, Professor of Sociology
in the University of Minnesota. (2L The book contains a chapter on the ethnic
problem. This chapter is memorable, for it marks the close of the period in
which both sides in the ethnic controversy were free to put forward their views,
and authors who wished to do so could give objective accounts of the evidence
pointing in each direction. From the beginning of the thirties onwards scarcely
anyone outside Germany and its allies dared to suggest that any race might be
in any respect or in any sense superior to any other, lest it should appear that
the author was supporting or excusing the Nazi cause. Those who believed in
the equality of all races were free to write what they liked, without fear of con-
tradiction. They made full use of their opportunity in the decades that followed,
when nothing resembling Sorokin’s chapter appeared in print. He himself sup-
ported neither side. AH he did was to express, clearly and shortly, the views of
both sides in the controversy. Sorokin’s chapter is well worth reading today, as
a reminder of what was still possible before the curtain came down. In recent
years a corner of it has already been lifted.

It was mentioned in the Introduction to the present book that the historical
method has been adopted throughout. From this point onwards no attempt will
be made to follow the general course of controversy on the ethnic problem,
because, for the reason just stated, there has been no general controversy on
the subject. Nevertheless, much new knowledge bearing on the problem has
been obtained in various branches of science. The historical method will now
be pursued in a different way—not by the attempt to present a general view,
progressing with the march of time, but by separate accounts of advances
made in each particular subject. Special attention will be given to the histories
of those subjects that attained first-rate importance later than the others and
have therefore been mentioned only incidentally up till now. This applies par-
ticularly to the accounts of mental testing and genetics in Chapters 24 to 26,
but also to many other branches of knowledge, as the reader will find.






PART TWO
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Background






5 The meaning o f‘species’

‘Mankind is one:... all men belong to the same species.” These words are
taken from the first sentence of a formal Statement issued by a group of social
scientists and biologists who assembled in Paris in December 1949, under the
auspices of UNESCO, to discuss the ethnic problem.! 10801 What exactly does
the word ‘species’ mean?

This question is of such fundamental importance for the subject of the pre-
sent book that it must be answered in considerable detail. The belief that all
human beings belong to a single species is supposed by some to support
strongly the opinion that all races should be regarded as ‘equal’. Darwin
himself foresaw that acceptance of the doctrine of evolution would make this
word less clearly definable.

Differences, however slight, between any two forms, if not blended by in-
termediate gradations, are looked at by most naturalists as sufficient to raise
both forms to the rank of species. Hereafter we shall be compelled to
acknowledge that the only distinction between species and well-marked
varieties is, that the latter are known, or believed, to be connected at the pre-
sent day by intermediate gradations whereas species were formerly thus con-
nected. ... It is quite possible that forms now generally acknowledged to be
merely varieties may hereafter be thought worthy of specific names___ we
shall at least be freed from the vain search for the undiscovered and un-
discoverable essence of the term species. 1254]

In this important passage Darwin uses the word ‘varieties’ to mean what the
modern biologist calls ‘subspecies’ or ‘races’. This is clear from the context.
The question whether the search is actually vain is the first to be tackled in this
Part of the present book; it will occupy two chapters. The biological
background to the ethnic problem is, however, far wider than that. No one
knows man who only knows man. Indeed, that is what Blumenbach and T. H.
Huxley implied in their remarks quoted on p. 3. One might almost go so far as
to say, in relation to the ethnic problem, that the proper study of mankind is
animals.

Many who write or talk about this problem think only of man as he has
existed since some of his ancestors gave up being simply food-gatherers and
began to develop agriculture and village life, and thus took the first steps
towards civilization. To anyone who has studied palaeontology this outlook on
man appears so restricted that it cannot provide a basis for true judgement on
the nature of man, and especially for an understanding of the ethnic problem.
One must see man as the product of his animal ancestors; one must realize that



he is still to a large extent an animal and that, palaeontologically speaking, he)
has only just ceased being exactly that. Let the reader imagine a huge historji
of the world, covering the whole period from the time when fossils were first
being preserved in Cambrian rocks to the present day, written in such a way!
that the number of lines of print is throughout proportional to the number of
years they record. If such a work comprised 120 volumes, each of 500 pagesJ
the history of man from the time when he took the first steps towards civilizal
tion to the present day would occupy a little less than the last page of the lasts
volume. Yet man’s ancestry stretches back to the first page of the first volume!
and indeed far back into pre-Cambrian times; for in the Cambrian period manji
groups of animals were well established, and no biologist supposes that man’s
remote ancestors sprang suddenly into existence long after other groups of
animals had already evolved to the level exhibited by the Cambrian fossils.

REMARKS ON NOMENCLATURE

It might be thought pedantic to start an examination of the very interesting
subject ofthe reality or unreality ofthe idea o f‘species’, with all its implication!
for the ethnic problem, by discussing first of all the seemingly dry and un-:
necessarily formal subject of nomenclature. Readers who are familiar with this]
subject should skip to p. 69, but it is hoped that others will read these fewj
pages, for much misunderstanding aboutfacts can arise from ignorance of the
way in which zoologists use their words. What is said here will supplement the
very briefremarks already made on this subject in the Introduction (p. 4). h

It is widely known that all animals, including man, are divided by zoologis™
into great groups called phyla, of which the Chordata, Mollusca, and Annelida
are examples. The Chordata are divided into classes, of which the Mammalia
are one, and classes into orders, such as the Primates, Rodentia, and Carl
nivora. These orders, again, are sub-divided intofamilies. Three of the families
of Primates are Cercopithecidae (Old World monkeys), Pongidae (anthropoB
apes), and Hominidae (men). A family usually comprises several genera, and
some authorities accept Pithecanthropus (fossil Java Man), Sinanthropm
(fossil Pekin Man), and Homo (men of modern type) as genera of the
Hominidae, though most present-day students of the group allow only thej
genus Homo. A genus consists of one or more species or ‘kinds’, and the names
ofthe species are written with that of the genus. Thus the common snail {Helm
aspersa) and Roman snail {Helixpomatia) are two species of the genus Helim
and Homo neanderthalensis and Homo sapiens (modern man) have beea
regarded as separate species of the genus Homo, though some authorities con
sider that Neanderthal man belonged to Homo sapiens (cf. p. 11).

Confusion would result if each zoologist chose a name at random for eacd
kind of animal. It is a great convenience that rules of nomenclature have beed
established by international agreement, which make it as nearly certain as cad
be that there is only one correct name for each species. These rules are set oal
in detail in a valuable book entitled The international code of zoologf*k



nomenclature.[ioi4] It is out of the question to present here even a briefresume
of the rules, for they are extremely (though not unnecessarily) complicated; but
a few possible sources of misunderstanding must be mentioned, for the benefit
of any readers who may not be acquainted with them.

The system defines objectively what a particular kind of animal shall be
called; it does not attempt to define how species should be grouped together
into genera or larger groups, for that is a matter on which different zoologists
may disagree.

The fundamental rule governing nomenclature is the ‘law of priority’, accor-
ding to which the correct specific name of any species of animal is the name
givento it in 1758 in the tenth edition of Linnaeus’s Systema naturae, 1689 ifthe
species in question is defined in that work; if not (and the vast majority are
not), it is the name applied to it, in conformity with Linnaeus’s system, in the
oldest printed book or journal published subsequently to his tenth edition. The
great advantage of this ‘law* is that the date of publication is nearly always an
objective fact, not subject to argument.

The name is simply a label. It need not necessarily provide truthful informa-
tion about the animal concerned. For instance, a species called europaeus need
not be confined to Europe: it might even not occur in Europe (as in fact many
plants calledjaponica actually come from China). It must not be supposed that
in calling modern man Homo sapiens, Linnaeus was under the impression that
all human beings are wise. Similarly, the fossil Homo rhodesiensis retains his
name (for those who regard him as specifically distinct), despite the fact that
the country in which his remains were found is now called Zambia. It must
here suffice to say that this rule of nomenclature, that a name need not be ac-
curately descriptive, however unfortunate it may appear, is a useful one in
practice, and its abolition would cause much more confusion than its retention.

It is important to understand the very special sense in which the word ‘type’
is used in zoological nomenclature. A particular specimen, in some particular
museum, is regarded as the ‘type’ of a species only in the sense that if it be
found that a species is wrongly defined and new knowledge requires it to be
split into two (or more) species, the ‘type’ retains the name and a new name is
given to the newly distinguished species. This is a matter on which there is
much misunderstanding. The word ‘type’, as it is used in zoological
nomenclature, does not convey that the specimen thus labelled is particularly
typical of the group to which it is assigned. It is concerned solely with the
proper naming of this group. A mistake would only be made ifthe name of the
‘type’ were given to a group of animals to which the ‘type’ does not belong. In
any taxon of animals—subspecies, species, genus, family, etc.—there may be
forms that are genuinely typical in the straightforward sense that they represent
the group well, since they are not strikingly aberrant in any character, while
others are so peculiar that no one would consider them typical of the group as
a whole. This is an important subject that is discussed in some detail in Chapter
8 (p. 118). Here it must suffice to insist that in zoological nomenclature the
word ‘type’ is used in a special and clearly defined sense, and that the type need
not be typical.

Sothatthere may be no doubt as to which animal is referred to by a particular specific



name, the person who gave it is often mentioned. Thus modern man may be designated
Homo sapiens Linnaeus. For this purpose it is permissible to use abbreviations of the
names of famous nomenclators, for instance, Linn, or L. for Linnaeus. When there is
evidence that a particular species does not fit accurately into the genus in which the
nomenclator placed it, it is transferred to another, and a special convention isused to ini
dicate that this has been done. Thus Linnaeus regarded the chimpanzee as a member of
the genus Simia On which incidentally he placed all the species of monkeys known to
him). It was recognized, however, by the German biologist and philosopher Lorenzi
Oken, early in the nineteenth century, that the chimpanzee differs sharply not only from!
all monkeys, but also from its closer relative, the orang-utan, and he delined the'
differences from the latter with some precision. isioiTo emphasize the distinctness of the]
chimpanzee, he coined for it the generic name Pan. The correct name for this species,-)
which was called Simia satyrus by Linnaeus, is therefore Pan satyrus (Linnaeus). The!
brackets round the word ‘Linnaeus’ indicate the fact that Linnaeus himself used a
different generic (but the same specific) name. This useful convention is mentioned here)]
because persons not acquainted with the rules of zoological nomenclature sometimes
make the mistake of attributing carelessness to authors for the use of brackets in soma
cases and not in others. They do not understand why one writes ‘Homo sapiens Lin-3
naeus’ but ‘Homo erectus (Dubois)’.

When subspecies (races) are concerned, a trinomial replaces the binomial
name. Thus the Europid (‘Caucasian*) race of man is named Homo sapierm
albus. Once again, there is no need for the subspecific or racial name to be aca
curately descriptive. Members ofthe race H. sapiens albus never have a skin that]
is actually white {albus), and some representatives of this race in India and
Ethiopia are dark-skinned.

Each human race has two separate names: the one conforming in all
respects to the international laws of nomenclature (e.g., Homo sapiens albus|
and the alternative “trivial’ or ‘popular’ name (e.g., Europid), to which no interJ
nationally accepted laws apply but which are nevertheless often useful in
speech and writing. A list of human races, showing the correct names in accoifl
dance with the laws of. nomenclature and the trivial equivalents used by void
Eickstedt(303land by Peters,[83Lis given at the end ofthis book on pp. 624-5. j

The trivial names, like the ‘lawful’ ones, need not be accurately descriptivea
The existence of endemic Europid populations in India and Ethiopia shows
this.

It must be clearly understood that there is not universal agreement as to the!
number or grouping of the races and subraces of man. This subject will be disJ
cussed in Chapter 7 (pp. 109—0) by reference to an example taken fro™
animals. It will be shown that there may well be different views on particular
points of anatomy, but this by no means invalidates the whole system. Certaifl
arrangements would be nonsensical, while others clearly admit of reasoned disl
cussion. The intention of taxonomists is to approach more and more close*
towards a perfect system, in which the relationship of the ethnic taxa would be
correctly displayed.

The formal usage of such words as ‘class’, ‘order’, ‘family’, and ‘genus’ is
necessary to establish the hierarchy of taxa: that is to say, to ensure that the]
word ‘order’ (for instance) always means a taxon minor to class and major n



family. Nevertheless, one cannot define what a class, order, family, or genus is,
in such a way that one could tell, from objective evidence, that a certain taxon
of mammals, a certain taxon of birds, and a certain taxon of reptiles must
necessarily all be regarded as orders. It is a mere convenience to fix on par-
ticular names, such as ‘class’ and ‘order’, to establish a system of hierarchy.
The important question arises whether the words ‘species’ and ‘subspecies’
(‘races’) differ from the other names of taxa in not being merely hierarchical.
Are species and races realities in a sense in which classes, orders, and the rest
are not? If the words ‘species’ and ‘race’ have only hierarchical validity, it is
open to anyone to affirm or deny at will that all human beings belong to a
single species. This is the question with which the rest of this chapter, and also
Chapters 6 and 7, are concerned.

The reader’s attention is called to a particularly ingenious diagram on p. 125
of Professor A. J. Cain’s book Animal species and their evolution.Ins) This
diagram, with the accompanying text, illustrates very clearly the different
senses in which the word ‘species’ is used (though he himself speaks of different
‘ﬁprés’ oklgspecies, to each of which he gives a name, briefly defined on p. 128 of

is book).

THE SPECIES IN THE PALAEONTOLOGICAL SENSE

It is convenient to consider first how the word ‘species’ is used in the study of
evolutionary change. Such change has come about in two distinct ways. On
one hand a single kind of animal may give rise, in the course of time, to two or
more kinds, and these to yet others, so that one may say metaphorically that
the evolutionary tree branches', indeed, it may be more like a shrub than a tree.
To this type of evolution Rensch has given the name of ‘Kladogenesis*.i&94\
Change may also come about, however, without any division of one type of
animal into two or more. This was already evident to Charles Darwin when he
was writing the first edition of The origin of speciesA2AL ‘In some cases’, he
wrote, ‘no doubt the process of modification will be confined to a single line of
descent, and the number of modified descendants will not be increased.’[2541 In
this book 1 shall call an evolutionary change of this kind ‘adastogenesis’ (from
the Greek Stdaarog, undivided; yiveatq, descent). It is the same as what the
Revd. J. T. Gulick, in a very interesting paper published in 1887, called
‘monotypic evolution’.l443] Gulick defined it as ‘any transformation ofa species
that does not destroy its unity oftype’. He used the alternative terms ‘polytypic
evolution” and ‘divergent evolution’ for what Rensch long afterwards called
‘Kladogenesis’. The only disadvantage of Gulick’s terms is that they are not
easily transformed into adjectives.

The word ‘anagenesis’ has been used rmiwith the same meaning as adastogenesis. In
introducing the word ‘anagenesis’, Hyatt defined it as ‘the genesis of progressive
characters’. 15 It is used in exactly this sense by Rensch, 181 who carefully defined his
ideas of evolutionary progress. Neither Hyatt nor Rensch used it with the meaning of
adastogenesis.

Adastogenesis is the simpler form of evolutionary change. While it is taking



place, the modifications from one generation to the next are so slight that if
would not occur to anyone to describe the populations of the two generations
as different ‘species’. It follows that if a complete series of fossils were left in thej
rocks in a state fit for study by palaeontologists, it would be an arbitrary
matter to decide where a new species began. Let us suppose that a populatioa
had been named from specimens taken from a particular geological stratum!
which may be distinguished as ‘A’. A new species would then be recognizew
and named by a palaeontologist at the lowest stratum, higher than ‘A’, af|
which all the specimens were distinct from those at ‘A’ (cf. Simpson(9691). This
higher stratum may be called ‘B’. It follows that if a population in this
adastogenetic series had chanced to be named first at some stratum, ‘C\ lowei
or higher than ‘A’, when its characters were slightly different from those at ‘A1
the next new species would have been named at a level, ‘D\ at which ifca
characters were distinct from those at level ‘C’— not when they were distingl
from those at level ‘A’. The origin of a new species would depend on the chanca
of first discovery of a population forming part of a continuous adastogenetia
series, not on any biological feature of the evolutionary sequence.

In practice the geological record is usually very incomplete, and as a resuffl
there are marked differences between the fossils of an adastogenetic series ui
two different strata, and no intermediates are found between them. If sol
palaeontologists would regard the two sets of fossils as different species, to
which different names would be given. The definition of the species would del
pend on the fortuitous circumstances that certain strata survived and fossia
were found in them, while other strata were eroded away.

Ifa complete series of fossils were available, showing the kladogenetic evolin
tion of two forms from one ancestor, the palaeontologist would say that new]
species had originated at that particular level in the geological strata at whida
every specimen could be assigned to one or other of the two forms. A problem
would, however, remain: had two new species originated—or one? In suca
cases it is the practice of palaeontologists to say that two new species have
originated, even though one of them may not differ from the ancestr*
species.(9691 If by chance the other had not been found, no new name woukj
have been given. The problem is not very often posed, however, because the
imperfection of the geological record makes it impossible to follow the coin
plete series of evolutionary changes, and favours the discovery of forms M
are clearly distinct.

From what has been said it follows that the ‘species’, fn the sense in whiS
the word is used by palaeontologists, is defined by arbitrary criteria. YiS
without the description and naming of species, palaeontology would be chaotM
No harm is done by the arbitrary distinction between the ‘species’ of past timq
preserved in the rocks, if it is remembered that this is a special usage oflg
word species. One may refer, if one wishes, to ‘palaeontological’ or ‘foS
species; but it must be remembered that the meaning of these terms is ‘speia
in the palaeontological sense’. This must be borne in mind in discussions
human evolution as revealed by the fossil evidence. It must also be remembes
that the decision whether or not to distinguish two closely similar fossil fot
as separate ‘palaeontological species’ cannot command universal assent.



Some palaeontologists nowadays recognize only two grades of structure
in the evolution of the genus Homo, and the name of ‘Homo erectus (Dubois)’
is commonly given to fossil man of the older and more primitive grade.
The specific name erectus is taken from Java Man, originally called
Pithecanthropus erectus by his discoverer, E. Dubois (1894), who used the
adjective to indicate that although the specimen was intermediate between ape
and man, he walked upright. It is argued that the difference between this form
and modern man is insufficient to warrant the use of different generic names,
and Pithecanthropus is therefore often (but not invariably) replaced by Homo.
Pekin Man, formerly regarded as generically distinct under the name of
Sinanthropus pekinensis, was in many respects so similar to Java Man that
many authorities place him in the same species. The majority of later forms, in-
cluding that which was discovered at Neanderthal, are often grouped with
modern man as Homo sapiens.

Homo (or Pithecanthropus) erectus may be distinguished from H. sapiens by
several criteria, of which the following are among the most important. In the
median sagittal plane of the skull (the plane that divides the left from the right
side), the frontal and parietal bones are somewhat flattened in erectus, bulbous
in sapiens; the occipital bone, on the contrary, bulges out backwards in erectus,
less so in sapiens (though it must be remarked that it projects strongly in
Neanderthal man). The eye-sockets of erectus lie largely in front of the brain-
case, in sapiens below it. If the skulls are viewed from behind (or better in
transverse section), that of erectus appears roughly pentagonal in outline: it is
widest at the base, above which its flat sides slope inwards, and then more
sharply inwards again to meetin a ridge in the middle line on top. In sapiens,
on the contrary, the contour is somewhat rounded (even in Neanderthal man),
and the skull is generally widest from side to side far above the base. More im-
p6rtant, perhaps, than any of these distinguishing characters is the fact that the
cranial capacity (and therefore the brain) is small (about 775-1280 ml) in erec-
tus, large (about 1200—800 ml) in sapiens.

The distinguished human palaeontologist Franz Weidenreich, who did so
much to make Pekin Man known to the world,! 11281 was of opinion that human
evolution, from the primitive Java Man to modern man, was in fact what is
here called adastogenetic; for he considered that all known human fossils could
be arranged in a single series, and that no side-branches were produced, f1129]
He appears to have supposed that geographical isolation played little or no part
in human evolution, and that all races, mingled together in space, mated more
or less indiscriminately with one another. Geographical isolation, in his opi-
nion, ‘is not and cannot have been a prerequisite for the establishment of
speciations in man’; and he goes on to speak in a contemptuous manner,
strange indeed in a scientific book, of ‘the eternal futility of human
isolation’.11129] (These words appear to mean ‘the eternal futility of a beliefin
human isolation’.) For these reasons Weidenreich maintained that the whole
series of human fossils belonged to a single species, Homo sapiens.

It will be evident to the reader that arguments of this sort carry little weight.
Whether we regard the evolution of the genus Homo as kladogenetic or as
adastogenetic, the fact remains that if the skeleton of every human being who



had ever existed were available for study, the series would be complete and no
one could possibly define, on objective evidence, the point at which a new;
specific name should be allowed. If, however, the absence of sudden discog
tinuity involves the necessity to allow only a single name, then Weidenreicfij
does not go nearly far enough. The subhuman, apelike ancestor ofthe Pliocene
must have the same name, Homo sapiens', so must the remote reptilians
ancestor of the Mesozoic epoch, so also the amphibian that preceded it in the
late Palaeozoic, and the fish that was ancestral to that, perhaps 300 million
years ago: for there is no evidence or likelihood that any sudden break ever oc-s
curred between one generation and the next.

It is a practical convenience—nothing more than that—to recognize two
stages in human evolution, erectus and sapiens. It does not matter whether we
call them species or genera, or whether we recognize different genera (as wes?
formerly done, and indeed still is by some authorities) in what is now usually
called the ‘species’ erectus. We can name the ranks in the hierarchy as we
please. There is nothing genuinely special about the species when we are
studying fossil history.

THE SPECIES IN THE MORPHOLOGICAL SENSE

The taxonomist in his museum receives from many parts of the world in-3
numerable specimens of animals, usually unaccompanied by information thafj
would enable him to apply any criteria, other than those derived from a stud*
of structure, in distinguishing ‘species’ from one another. He is in much the
same position as the palaeontologist, for he is forced to make somewhat ara
bitrary judgements as to whether two or more specimens are sufficiently similar]
to-one another to fall into the same species. If no intermediates are known tfl
exist, and the degree of difference is as great as that which usually separate
well-known distinct species in the group of animals in which he specializes* he
is justified in separating the two forms under different specific names. If he
were unwilling to do this, knowledge could not be shared by differen
taxonomists, because they would not have verbal means of communication. Oii
purely structural or ‘morphological’ grounds, therefore, a set of specimens*
regarded as belonging to a single species, to which a name is given. A species*
this sort is sometimes called a ‘morphological species’, which means a species
defined on the basis of structure, without consideration of other criteria, sudfl
as its mating habits. A better name would be a ‘species in the morphologies
sense’. Ideally, the naming of species on a purely morphological basis migM
eventually become unnecessary. Today, and in the foreseeable future, we casa
not do without it.

A species in the morphological sense is not necessarily everywhere exactM
the same. If it extends over a vast expanse of land, differences are usual!
observed in different places. Provided that these differences are gradual frail
each place to the next—Iless, that is to say, than the differences that usually oe-j
cur between the recognized species in the particular taxon in question—all the
forms are regarded as belonging to a single species. Sometimes there is9



noticeable difference among the populations on the two sides of some
geographical feature, such as a mountain range or wide river, which partially
isolates them; but ifthere is no absolute distinction between the populations on
the two sides that would enable one to determine with certainty from which
side of the obstacle every specimen came, the two populations are regarded as
belonging to the same species, but to different subspecies or races of it. The
expression ‘geographical race’ is sometimes used, but the meaning is the same.

A species in the morphological sense might be found, by subsequent
research, to be a species also in some other sense; but most species have been
defined by the application of morphological criteria only.

THE SPECIES IN THE GENETICAL SENSE

Dans la nature, il nexiste que des individus & des suites dindividus, c®st a
dire des especes. Daubenton, 1754.12601

According to Blumenbach,[iosl the English naturalist John Ray was the first
person to state that those animals should be placed in the same species which
copulate together and have fertile progeny. | have not found a definite state-
ment to this effect in the works of Ray. The latter discusses what is meant by
‘species’, in animals as well as plants, in his Historia plantarum, published in
1686;[88il but here he only indicates that in deciding whether to regard two
forms as belonging to the same species, one should be guided not solely by
structural difference or similarity, but by whether they originate from similar
parental types: ‘for those which differ specifically preserve their species
Iseparately] for ever, and one species does not arise from the germ (semine) of
another species, or conversely’. In another workissz Ray briefly mentions the
mule, but only asks why ‘that hybridous Production should not again generate,
and so a new race be carried on; but [that] Nature should stop here and
proceed no further, is to me a mystery and unaccountable’.

The Comte de Buffon seems to have been the first to state quite definitely, in
1749, that the criterion of the species was the capacity to interbreed. He
remarked that the kinds of animals are easier to distinguish by obvious
differences than those of plants, and continued, ‘Moreover, there is another ad-
vantage in recognizing the species of animals and distinguishing them from one
another: this is the fact that one should regard as of the same species those
which, by means of copulation, perpetuate themselves and preserve the likeness
of this species; and as of different species, those which by the same means can
produce nothing.’[i59 He goes on to define species more exactly by the test that
if members of different species do copulate together, their offspring—if any are
produced— are infertile.

Later in the same century the Scottish physician named John Hunter, who
has already been mentioned in Chapter 2 (p. 24), put forward a similar but
curiously elaborate definition of the word ‘species’ in the course of his
Inaugural Dissertation for the Degree of Doctor of Medicine at Edinburgh
University. 1524551 According to him it was ‘A class of animals in which the



individuals procreate with one another, and the descendants of which alsdi
procreate other animals which either already are, or subsequently becomel
similar to [other members of] the class’. By this he meant that the parental
stocks might differ, but they were of the same species if the progeny of the
hybrid offspring and its descendants, mating in each generation with members
of one and the same parental stock, eventually produced individuals similar to
members of that stock; one of the original stocks had merged with the otheij
and both were therefore to be regarded as belonging to the same species. It is a
very strange coincidence that another Scot also named John Hunter, no less a
person than the celebrated surgeon and anatomist of that name, put forward |

similar but simpler idea a dozen years later, quite independently. He argue!
that ‘The true distinction between different species of animals must ulta
mately, as appears to me, be gathered from their incapacity of propagating
with each other an offspring capable of continuing itself, by subsequent
propagations.”® ] He obtained evidence that the female wolf, and also thes
female jackal, could mate with dogs to produce a second generation of hybrid*
On this evidence he concluded that these three kinds of animals belonged to thej
same species.fs26,527] Nowadays it is universally allowed that the Europe”
wolf (Canis lupus) and common jackal (C. aureus) belong to different specie?
The ancestry of the domestic dog (C. familiaris) is not known with certain™
(see p. 362).

Dobzhansky’s definition of the word ‘species’ is essentially a refined and]
sophisticated version of the ideas expressed by Buffon and the Hunter*
‘Species in sexual cross-fertilizing organisms can be defined as groups of pop!
ulations which are reproductively isolated to the extent that the exchange m
genes between them is absent or so slow that the genetic differences are noli
diminished or swamped.’[277] One notices at once that those kinds of animaJ
are excluded in which sexual reproduction does not occur; yet these kinds«
animals are numerous, and zoologists are unanimous in recognizing specia
among them. However, man and all his near relatives in the animal worii
reproduce exclusively by sexual reproduction, and the use of the word ‘specie
in this different sense, applicable to asexually reproducing animals, need -iff
detain us. A species defined by Dobzhansky’s criterion is sometimes callecB
‘biological species’, but this is an unfortunate expression. Any definition*
species must necessarily be biological, since biology is the science of life. 11
term ‘genetic species’ is preferable, on the understanding that it means a spe®
defined by ‘gene-flow’, that is to say, the spread of genes from one member]
the group to another, but it is more accurate to speak of ‘the species in*
genetical sense*.

From what has been said, the reader might suppose that the word ‘spec
has a definite meaning when used in the genetical sense, though not when u
in any other. In fact the definition, though useful, is not wholly satisfactory*
most obvious defect is that it can only refer to a population as it exists during
very limited space of time, almost necessarily the present, and evolutioiT
history is therefore overlooked.

Strict application of Dobzhansky’s definition results in certain very sinfl
animals being assigned to different species. The malarial mosquitoes and ti
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relatives provide a remarkable example of this. The facts are not only extreme-
ly interesting from the purely scientific point of view, but also of great practical
importance in the maintenance of public health in malarious districts. It was
discovered in 1920 that one kind of the genus Anopheles, called elutus, could
be distinguished from the well-known malarial mosquito, A. maculipennis, by
certain minute differences in the adult, and by the fact that its its eggs looked
different; but for our detailed knowledge of this subject we are mainly indebted
to one Falleroni, a retired inspector of public health in Italy, who began in 1924
to breed Anopheles mosquitoes as a hobby. He noticed that several different
kinds of eggs could be distinguished, that the same female always laid eggs
having the same appearance, and that adult females derived from those eggs
produced eggs of the same type. He realized that although the adults all
appeared similar, there were in fact several different kinds, which he could
recognize by the markings on their eggs. Falleroni named several different
kinds after his friends, and the names he gave are the accepted ones today in
scientific nomenclature.

It was not until 1931 that the matter came to the attention of L. W. Hackett,
who, with A. Missiroli, did more than anyone else to unravel the details of this
curious storyJ449,447,448] The facts are these. There are in Europe six different
kinds of Anopheles that cannot be distinguished with certainty from one
another in the adult state, however carefully they are examined under the
microscope by experts; a seventh kind, elutus, can be distinguished by minor
differences if its age is known. The larvae of two of the kinds can be dis-
tinguished from one another by minute differences (in the type of palmate hair
on the second segment, taken in conjunction with the number of branches of
hair no. 2 on the fourth and fifth segments). Other supposed differences
between the kinds, apart from those in the eggs, have been shown to be unreal.

In nature the seven kinds are not known to interbreed, and it is therefore
necessary, under Dobzhansky’s definition, to regard them all as separate
species.

The males of six of the seven species have the habit of ‘swarming’ when
ready to copulate. They join in groups of many individuals, humming, high in
the air; suddenly the swarm bursts asunder and rejoins. The females recognize
the swarms of males of their own species, and are attracted towards them.
Each female dashes in, seizes a male, and flies off, copulating.

With the exceptions mentioned, the only visible differences between the
species occur at the egg-stage. The eggs of six of the seven species are shown in
Fig. 8 (p. 76).

It will be noticed that each egg is roughly sausage-shaped, with an air-filled float at
each side, which supports it in the water in which it is laid. The eggs of the different
species are seen to differ in the length and position ofthe floats. The surface of the rest of
the egg is covered all over with microscopic finger-shaped papillae, standing up like the
pileofa carpet. Itis these papillae that are responsible for the distinctive patterns seenon
the eggs of the different species. Where the papillae are long and their tips rough, lightis
reflected to give a whitish appearance; where they are short and smooth, light passes
through to reveal the underlying surface of the egg, which is black. The biological
significance of these apparently trivial differences is unknown.



From the point of view of the ethnic problem the most interesting fact is this.
Although the visible differences between the species are trivial and confined or
almost confined to the egg-stage, it is evident that the nervous and sensory
systems are different, for each species has its own habits. The males of one
species (atroparvus) do not swarm. It has already been mentioned that the
females recognize the males of their own species. Some of the species lay their
eggs in fresh water, others in brackish. The females of some species suck the
blood of cattle, and are harmless to man; those of other species suck the blood
of man, and in injecting their saliva transmit malaria to him.

8 The eggs ofsix species of the genus Anopheles

1, melanoon-, 2, messeae\ 3, maeulipennis\ 4, atroparvus: 5, labranchiae: 6, elulus.
From Hackett and Missiroli. 1401

Examples could be quoted of other species that are distinguishable from one
another by morphological differences no greater than those that separate the
species ofAnopheIes; but the races of a single species— indeed, the subraces of
a single race— are often distinguished from one another, in their typical forms,
by obvious differences, affecting many parts of the body. It is not the case that
species are necessarily very distinct, and races very similar.

It is commonly supposed that the species in the genetical sense is dis-
tinguished from the race by the fact that the former is cut off from reproduc-
tion with other species (in the ordinary circumstances of wild life), while the
subspecies or race is not, because interbreeding is known to occur where races
of the same species come into contact at the margins of their territories, or the
forms pass over into one another by such slight or insensible gradations in the
intermediate region that hybridization must be assumed. Yet this distinction
between the species and the race is by no means so rigid as these words would
imply. The very complicated case of the herring gull illustrates this fact par-
ticularly well. It has been thoroughly investigated by independent authors, es-
pecially Stegman,' 10051 Mayaud,l7i6] and Stresemann and Timofeeff-
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THE MEANING OF ‘SPECIES’

Ressovsky;li020] and it deserves rather detailed study, because it gives further
warning that we should not lay too much stress on the question whether any
particular group of related organisms is to be considered as a single species or
not.

The Danish writer Pontoppidan was the first to give a specific name to
herring gulls. He gave the name of Lams argentatus to Scandinavian
specimens. When it was discovered that there were many races of the species
Larus argentatus pontopp., the Scandinavian race took the name of Lams
argentatus argentatus, in accordance with the rules of nomenclature, or simply
argentatus for short in studies of races. The British race of this species,

9 Species or races?

A. herring gull (race argenteus): B, lesser black-backed gull (race britannicus = graellsii).
Specimens in the Oxford University Museum, photographed by Mr. J. Haywood.

argenteus, is very similar to argentatus. A member of it is shown in Fig. 9a.
The back and wings (apart from their black-and-white tips) are silvery or very
pale blue-grey; the feethave a somewhatrosy tint, and are usually described as
flesh-coloured. Gulls of the same general type may be followed across the
Atlantic past Iceland to Canada, and thence across the Behring Straits to Asia
and all the way along the northern part of that continent until the circle round
the pole is completed by overlap with the habitat of argentatus in the White
Sea, east of the Scandinavian peninsula. Any zoologist who has followed this
route westwards from Scandinavia will have passed through the territories of
seven races when he has completed his journey, and will have left on his right-
hand side another race in Greenland and yet another in the Hudson’s Bay dis-
trict. During the course of his journey the traveller will have noticed a
progressive change in the characters of the seven races. The backs and wings
of the gulls will have become pale slate-grey, darker slate-grey, and finally
almost blackish; their feet will have passed through intermediate shades to
yellow, their wings will have become relatively longer and their whole bodies
larger. The gradual transition is attributed to interbreeding at the racial boun-



daries. A chain of related forms, replacing one another progressively, was givetf
the name of ‘cline’ by Professor J. S. Huxley..5381 Many examples of clines§
could be quoted, but a complete circle round the world is exceptional.

On the evidence so far given, no one would doubt that all these races werel
members of a single species. But argentatus and another form L. argentatusi
antelius themselves flatly contradict this supposition; for on meeting in the
White Sea they do not breed together (though sexual attraction between soma
individuals of the two forms has been reported). Thus the zoologist who]
travelled westward round the world from Norway until he first reached tl
territory of antelius would be inclined to put all the herring gulls he had seen if
the same species; but if he had started in the opposite direction he wouljg
almost certainly have put argentatus and antelius in different species as sot
as he had reached the White Sea and had observed that the two forms did n(
merge into one another in their physical characters and did not interbreed.

In Asia a second, more southerly, chain offourraces ofherring gulls springs from or
of the members of the chain ofseven, goes through the Caspian and Black Seas to bol
northern and southern shores of the Mediterranean, emerges through the Straits
Gibraltar as atlantis, and spreads southwards along the coast of Africa and als
northwards to the Portuguese coast. The Mediterranean race, michahellesi, also extenc
to the Atlantic and breeds as far north as the north-west corner of Spain.

A northerly side-shoot from the first member of this chain of races constitutes ye
another race, OMISSUS, which enters the Baltic Sea. Here it behaves exactly as anteliu
does in the White Sea: it encounters argentatus, but does not breed with it.

In northern Europe, in a zone extending from the eastern end of the Scandinavia
peninsula to the British Isles, and also down the Atlantic coast to Africa, there is anotl
group of three races commonly called lesser black-backed gulls, or Larusfuscus Lir
These three,/«5c«s’, intermedius, and britannicus. are rather similar to one another. The
tend to be smaller than herring gulls, though there is overlap in size; the feet are yellc
and the back and wings very dark slate-grey, almost black. The wings are longer relati\
ly to body-size than in herring gulls. Those races of herring gulls that end the westerif
sequences that we have been considering— antelius in the White Sea. OMissus in f§
Baltic, atlantis and michahellesiin the Atlantic— are precisely those that reach or ajj
proach most closely to the territory of the lesser black-backed gulls and show th
strongest resemblance to the latter. The lesser black-backed gulls give the impression i
being the final members of the series. Stegman says that the British lesser black-backe
gull (britannicus) is ‘amazingly’ (‘verbliiffend’) similar to the herring gull antelius: lit
but the territories of these two races do not actually overlap. Stresemann and Timofeef
Ressovsky actually classify atlantis with the lesser black-backed gulls in one place (p.
62) in their paper,! 10201 though not in other places in the same paper; and they say tha
interbreeding between atlantis and britannicus occurs occasionally. (Mavaud. to who*
they refer, does not record this.)

Stegman states that argentatus forms mixed colonies with britannicus on the coast]
Holland, and that a certain amount of hybridization occurs, with production
intermediates,Jioo5i He does not make it clear whether by argentatus he here means.
argentatus argentatus or L. argentatus argenteus. in the Moray Firth, on the east coa
of northern Scotland, the British herring gull (argenteus) shares a breeding-ground
britannicus, but hvbridization does not occur. 19041



Seventeen races have been mentioned (though not all of them have been
named) in the above account, and another race in Asia brings the total to eigh-
teen. On the evidence of gradation in characters and genetic continuity through
occasional interbreeding, all these might seem to constitute a single species. If
so, the correct name for it is Larusfuscus Linn., since this has priority over the
others. The failure to interbreed in certain places has, however, resulted in the
suggestion that two species should be recognized: (1) L. fuscus (the fuscus-
britannicus group of three races) and (2) L. argentatus (all the rest). It has also
been suggested that there are three: (1) L.fuscus (as before); (2) L. argentatus
(the herring gulls of northern Europe, the British Isles, Iceland, Greenland, and
Canada); and (3) L. cachinnans (comprising the whole of the chain of races
that starts on the Asiatic side of the Behring Straits and ends in antelius,
omissus, michahellesi, and atlantis).

In such cases as this it seems best to discard the idea of species altogether,
and to think simply of a group of races, all of which are linked together by in-
sensible or almost insensible gradations in physical characters in such a way
that they replace one another geographically, with occasional interbreeding. A
group of races of this sort falls into the category called Formenkreis (p. 82).*

Another bird, almost as familiar in the interior ofGreat Britain as the herring gull is on
its coasts, presents a curious parallel to what hasjust been described, though in this case
the circle is completed not round the North Pole, but round a huge area comprising the
central Asian massif and the deserts of Takla Makan and Gobi to the north ofit. The
great tit, Parus major, has an immense range, extending all the way from the British Isles
to Japan, both south and north of the areajust defined. A large number ofraces has been
described, butitis not necessary for the present purpose to mention more than three. The
European races, typified by Parus major major, are greenish on the back and yellow
below. As one follows this bird eastwards to Persia and beyond, there is a progressive
loss of the yellow pigment in the feathers, until the back has become grey and the belly
white (P. major bokharensis). Further east, in southern China, a yellow-green patch has
appeared on the nape of the neck; this is the race (P. major minor) that extends to
Japan.1soz

If we now follow the bird from Europe across the continent North of the mountainous
and desert area, it remains much more constant in colour, and may be regarded
throughout as P. major major. The narrow tip ofits eastern rangejust reaches the Pacific
Ocean and the Sea of Okhotsk, north ofthe northernmostisland ofJapan. In one par-
ticular area, however, P. major major completes the circle by overlapping with P. major
minor. The overlap occurs in the area partly enclosed by the great northern loop of the
Amur River, in Manchuria. This area has been very carefully studied by Stegman. lioo4i
Although he could not state positively that P. major major and P. major minor never
hybridize in the region ofoverlap, he could find no evidence ofit. Each race maintains its
integrity. Just as with the gulls, the two races appear as ‘good species’ where their ranges
overlap. As Stegman mildly remarks, ‘On this subject | only want to say that the
difference between species and subspecies is not fundamental.’ lioo4|

Many comparable examples could be quoted of what Stresemann and
TimofeefT-Ressovskyl 10201 call ‘the transgression of subspecific areas without

*  For an interesting suggestion about the way in which the Ice Age may have influenced the
evolution of the races considered in the foregoing paragraphs, see Schweppenburg. 11



the formation of intermediate forms and hybrid populations’. These authors
quote seven confirmed cases among birds and eleven probable ones. Races that
share the territories of other races without hybridizing often avoid one another
by occupying different ecological niches within the shared territory, though, as
the gulls show, this does not necessarily happen.

Certain non-marine animals that live on oceanic islands, surrounded by a
vast expanse of sea, present a problem for anyone who would define the species
by the genetical criterion. The sea prevents any effective gene-flow from a con-
tinent (though an occasional straggler may arrive, as must have happened in
the distant past, when the island was first populated). The isolated population
often begins to change in colour or morphological characters, so that one can
distinguish the island specimens from members of the typical continental
species. In such cases it is customary to make a guess as to whether the two
forms would breed together, if they chanced to meet under natural conditions
of life. If this is thought probable, the island form is regarded as a race of the
continental species.[178] It is clear that the definition of a species in such cases
depends not on objective proof of gene-flow, nor even on the likelihood of its
occurrence, but only on the probability that such flow would occur if
something else occurred which is not known to occur. The same drawback to
the definition exists if the island form is not distinguishable from that on the
mainland, since no significant gene-flow has occurred. The inclusion of the
island form in the same species as the continental is pragmatically useful,
because it calls attention to the morphological similarity (or identity) of the two
populations, but the use of gene-flow in the definition of the word ‘species’ loses
authority from this practice.

A curiously analogous case is presented by those castes in India that prac-
tise strict endogamy. From the time when such castes originated, the exchange
of genes with the rest of the population was at an end. A rigidly enforced
custom here takes the place of the ocean in isolating a particular class of per-
sons. Strict application of Dobzhansky’s definition might cause one to regard
the members of such a caste as constituting a separate species of man, even
though no morphological character could be relied on to determine whether a
person belonged to the caste or not. It may be argued that the absence of struc-
tural differences proves that the members of a caste do not constitute a separate
species; but if so, the definition rests on a morphological basis, not on the
presence or absence of gene-flow.

REALGATTUNG, FORMENKREIS, AND RASSENKREIS

The writings of Immanuel Kant on the species problem are of extraordinary
interest. They belong in part to their time, but here and there the great
philosopher seems to have looked far forward into the future.

Kant draws a sharp distinction between ‘the description of nature’
{Naturbeschreibung) and ‘natural history’ (Naturgeschichte)\5M\ The former, a
product of what he rather contemptuously calls the ‘academic system’
(Schulsvstem). is a mere description of nature as it now exists, while the latter is



literally a history— an account of events in time, including the origin of races.
To understand him it is necessary to realize that the word Gattung, in his
writings, means an interbreeding stock, not a ‘genus* in the formal sense. He
~remarks that classification into Gattungen ‘is based on the common law of
propagation, and the unity of the Gattungen is nothing else than the unity of
the ability to procreate’, which prevails widely among animals that show a con-
siderable degree of diversity.
Therefore Buffon’s rule, that animals which together produce fertile
offspring (whatever differences of form there may be between them)
nevertheless belong to one and the same physical Gattung, must properly be
regarded as the definition of a natural Gattung of animals, in contradistinction
p toallacademic Gattungen of them. Academic classification extends to classes,

which it divides according to resemblances, while natural classification divides
iaccording to relationships, by taking reproduction into account. The former
h provides an academic system for the memory, the latter a natural system for
f the understanding. The first has as its purpose only to arrange creatures under

names, the second to bring them under laws. 564)

Itis significant that Kant’s thoughts on this subject arose from the fact that it
was one ofhis functions to lecture on physical geography. He recognized that as
plants and animals spread over the surface of the globe, each original kind
(Stammgattung) underwent evolutionary modification (Anartung). In his view it
already contained the germs (Anlagen)that would enable it to transform itselfin
Nappropriate ways when it encountered new soils arid climates; but the
recognizably different forms (Racen) retained the capacity to breed with one
another and produce fertile offspring. He dispensed with the idea of
morphological species (Arten) and looked at the whole setofdifferent Racen as a
‘genuine interbreeding stock’ or Realgattung, to be distinguished sharply from
the academic Nominalgattung, in the definition of which no regard was paid to
the processes of reproduction. For Kant, then, the grouping of animals was best
expressed by the recognition of realities, namely of Realgattungen, each of
which, spreading widely, might evolve into many geographical races
(/?aceli).[565I In dispensing with the species and recognizing as valid only two
taxa, the Realgattung and Racen, Kant was well over a century ahead of his
time.

Applying these principles, Kant pronounced that all human beings belonged
to ‘one and the same natural Gattung’, which he divided into only four Racen,
of which three (essentially the Europid, Negrid, and Mongolid) are still
recognized today. He thought the Europid was the original stock from which
the others had diverged. [561

Anxious as he was to concentrate on realities, Kant nevertheless allowed
himselfto theorize on the origin of the Realgattungen. He seems to have come
to the conclusion that these might have arisen from ancestral forms just as
Racen had originated from Stammgattungen (though he did not state his opi-
nion in exactly this way). His thoughts on this subject are expressed, sur-
prisingly enough, in his celebrated philosophical work Critik der
Urtheilskraft.15665671 He reveals himself here as one prepared to speculate
freely about the distant past—or, to use his own quaint expression, to act as



‘an archaeologist of nature’. He was even prepared to include man himself in
his grand evolutionary scheme. The resemblance of many Gattungen to others
was due. he thought, to their genuine relationship, and in theory they could be
traced back

through the gradual approximation of one Gattung of animals to

another ... from man all the way to the polyp... In this matter the

archaeologist of nature, relying on any mechanism known to or conceived by
him. is free to imagine that a great family ofcreatures originated from Spuren

(? primitive forms] that survived the earliest turmoils*; for one must regard

those creatures as a family, if the universal and continuous relationship,

already mentioned, is to have a foundation in fact.

He supposed that the earth, developing through these turmoils from its
original chaotic state, brought forth ‘at first creatures of less well-adapted form,
and that these in their turn perfected themselves in adaptation to their place of
origin and their interactions with one another’. In a footnote Kant remarks that
there must be few scientists to whom such ideas have not occurred.

The idea of the Realgattung— though not the revolutionary ideas that in-
spired the ‘archaeologist of nature’— did indeed eventually occur, entirely in-
dependently, to another German thinker. It was in the last decade of the
following century that Otto Kleinschmidt. a naturalist and at one time a
Protestant clergyman, began to expound his Formenkreis doctrine, to which he
devoted many papers and eventually, more than a quarter of a century later, a
book.1592.5931 At first he was unaware that his Formenkreis and Rassen
corresponded closely to Kant's Realgattung and Racen. wWhen at last he
stumbled on the latter’s writings, he discarded for a time the use of
Formenkreis and adopted Realgattung in its place. Kant, however, had been
interested principally (though by no means exclusively) in the human Realgat-
tung and its component Racen, while Kleinschmidt had a vastly greater
knowledge of animals. Like Kant, he rejected the idea of species (Arten)
because it represented an unreality. He considered that the word was too much
associated with morphology, and too little with actual relationship. In one
respect, however, his Formenkreis differed from Kant's Realgattung. In an
early paper, delivered to the German Ornithological Society, he gave in a single
sentence the gist of the doctrine to which he was to devote the whole of his
energies in the field of science. ‘It is not possible’, he claimed, ‘to distinguish
sharply between “good species” and “mere geographical races”, because good
species may often be geographical representatives of one another.’ [59il Thus,
wherever two different forms replaced one another geographically, he regarded
them as Rassen of a single Formenkreis. without regard to whether they inter-
bred with one another or not. A single Formenkreis therefore often included as
Rassen many ‘good species’ of the old systematics. and was thus a much wider
term (though he allowed that a Formenkreis might in certain cases consist of
only a single Rasse).

It may be remarked in passing that Kleinschmidt was inclined to place the
Neanderthalians and Broken Hill man. and possibly also Pithecanthropus. in
the same Formenkreis as the races of modern man.159.i|

* Possibly Kant meant revolutions of the earth in the astronomical sense.



P The Formenkreis resembles ‘the species in the genetical sense’, but it seems

to provide a better representation of reality because it takes some account of
the evolutionary history of the forms included in it, instead of being based only
on the existence of gene-exchange at a particular time. An important part of
Kleinschmidt’s doctrine, however, is not acceptable. He considered that each

iformenkreis had evolved, independently of all others, from a primitive
pncestor that had existed in the most remote times. Actual relationship or
sharing of common ancestors was thus in his opinion non-existent except
~within the Formenkreis. This implies an incredible degree of adastogenetic

parallel evolution. The valuable component of the Formenkreislehre is unfor-
tunately impaired by its association with this untenable hypothesis. When he

tried to trace his Formenkreise back in time, he seems to have been baffled by

the same difficulties as are implicit in ‘the species in the palaeontological sense’,

and to have tried to escape them by denying the reality of kladogenesis, except
within the Formenkreis.

gPThe term Rassenkreis was introduced by the German authority on

[taxonomic principles Bernhard Rensch, who developed his ideas on this

Subject in a number of papers and books. 891,8928%1 He found it ‘absolutely
gjiecessary’ to depart from the idea of species as used in the old systematics, and

to use instead the idea of Rassenkreis or Formenkreis*\ and when this was

done, he found that all distinction between species and races disappeared.189il
He pointed out that the races of a single Rassenkreis often do not differ less
Irom one another than ‘good species’ do. He allowed, however, that these ‘good

species’ do exist, especially among cosmopolitan or nearly cosmopolitan forms

(for instance, certain Protozoa), which seem to be everywhere the same. There

are also ‘young species’, which have not yet had time to spread over a wide

area and become diversified, and also ‘relict species’, somehow cut off in

pncient times in a restricted area, from which escape was impossible. For all

ithese he continued, unlike Kleinschmidt, to use the term Arten or species.

Rensch’s writings are more erudite than Kleinschmidt’s, but it is questionable

whether he could not have expressed his ideas while retaining the latter’s ter-
minology (as he did at first), or Kant’s.

& Unlike Kant and Kleinschmidt, Rensch took cognizance ofthe fact that animals may
Shbecome separated in space and gradually develop in several territories into distinct forms
that subsequently come together in a shared environment after having diverged
/Sufficiently to be able to avoid hybridity. To this occurrence the term ‘disisolation” may
perhaps be applied. One does not know whether Kleinschmidt would have included dis-
isolated forms in a single Formenkreis. Some of the gastropods (snail-like animals) of
Lake Baikal seem to provide a particularly striking example of disisolation. This great
expanse ofwater contains no fewer than 33 forms of the pectinibranch family Baikalidae
'(related to the very common Viviparus of British fresh waters). The members of this
family, which are not known to hybridize, occur nowhere else in the world except in the
region of Lake Baikal, and it is hard to understand how the ancestral form could have un-
adergone so much kladogenetic evolution without the help ofgeographical isolation. Some
authorities have supposed that the animals of the lake are a relict fauna of what was
-originally part of the sea, but the evidence against this appears to be conclusive. 1671
Rensch supposes that geographical isolation may have played a part in the evolutionary



process.18921 His hypothesis iS that many of the 33 forms have originated separately as
races in waters connected with the lake, and that changes in the inflow and outflow
systems, caused by earth movements, provided isolated areas in which these races
diverged further, until subsequent geotectonic changes allowed them to come together in
the main body of water as ‘good species’, too distinct to hybridize.

Not only in Lake Baikal, but wherever two or more closely related but dis-
tinct kinds of animals live together in the same place and in the same ecological
niche in it, there must almost certainly have been isolation followed by dis-
isolation; for otherwise kladogenetic evolution could scarcely have occurred. It
cannot reasonably be doubted, despite Weidenreich's opinion (p. 71), that
partial geographical isolation played an essential role in the evolution of human
races, which, in their typical forms, differ so markedly from one another. The
subsequent disisolation which has now been going on for a long time, was
caused not by geotectonic changes, such as may have brought together the in-
cipient species of Baikalidae, but by modern inventions. The Victorian
anthropologist Dr. J. Beddoe recognized this long ago. ‘The ever-increasing
rapidity of local migration and intermixture’, he wrote in 1885, ‘due to the
extension of railways and the altered conditions of society, will in the next
generation almost inextricably confuse the limits and proportions of the British
races.’l69] He was referring to Europe, and should have referred to ‘subraces’;
but the steamship and now the aeroplane have brought the IaCe€S together in
space to an extent never known before. Without these mechanical devices the
kladogenetic evolution of human races might possibly have gone further, and
produced in the end genetic barriers to hybridity in addition to the psy-
chological ones that have a partial isolating effect today.



6 Hybridity and the species problem

THE SELECTION OF SEXUAL PARTNERS

EVOLUTIONARY ADVANCE must have been due mainly to the repeated
splitting of one species into two or more (‘kladogenesis’, p. 69), for otherwise
there would be no such taxa of animals as genera, families, and orders, but only
unrelated stocks. Adastogenesis, or evolutionary change without such splitting,
must as a general rule occur temporarily and end in reversion to kladogenesis
or in extinction. But kladogenesis implies that one interbreeding stock becomes
two or more; and this can only happen when two or more races originate and
cease, or nearly cease, to interbreed with one another. Races may originate, for
instance, as a result of geotectonic changes, such as the broadening of a river
or the uprising of a chain of mountains, with the consequent division of the
previously continuous population into partly separated groups. Isolation
caused in this way can seldom be sudden and complete. If the races are to
evolve eventually into separate stocks (‘species’), despite the fact that isolation
is incomplete, there must be a tendency towards the mating of individuals that
closely resemble one another, and a revulsion against sexual partnership with
those that clearly belong to a distinct population. As Broca tritely remarks,
‘Animals that live in complete liberty and only obey their natural instincts seek
ordinarily for their amours other animals that are altogether similar to their
own kind, and mate almost always with their own species.’fi39] Sexual
revulsion against slightly different kinds is only a particularly sharply marked
example of the natural tendency of animals to avoid mating with widely
different forms, belonging to different species, genera, families, or orders.

It is thinkable that new taxa might originate without physical isolation,
through the tendency ofthose individuals that chanced to resemble one another
most closely in appearance or odour or behaviour to congregate together and
select one another as sexual mates; but it is not likely that a tendency of this
sort has played any important part in evolution. Partial isolation and
evolutionary change must ordinarily come first, before the recognition of ‘own
kind’ steps in to make the separateness of the taxa more complete.

The exceptional occurrence of hybridity between different species of animals
living under natural conditions is discussed below (p. 89). Indiscriminate inter-
breeding between distinct forms, whether ‘species’ or markedly different races,
is not generally beneficial. The defect may show in a change in the sex-ratio of
the offspring, probably caused by the early abortion of members of one sex,
generally the male in the case of mammals. It is possible for two related forms
to occupy the same territory but to avoid mating with one another, because



their mating seasons are at different times of the year, or because their habitats
within the territory are different; but in many cases isolation is maintained by
the marked preference of each form for a mate of its own kind. The nature of
the preferences, and the mechanisms by which hybridity is avoided, are widely
different in different groups of animals.

In certain fishes a few of the rays of the male’s anal fin are lengthened to support an
elongated copulatory organ (gonopodium), which is grooved or hollowed out for the
passage of spermatozoa to the female. This occurs, for instance, in the guppy, Poecilia
reticulata, a tropical American species commonly kept as a pet in warm-water aquaria.
The male of this species touches the genital papilla of the female with the tip of the organ
after an elaborate courtship display. [8i.81In the fresh waters of its natural habitat in
Guyana this fish lives in company with three other species of the same genus. The
mechanism by which the four species remain genetically isolated from one another has
been investigated in great detail both in the natural habitat and in the laboratory. 1666(The
facts are complicated and cannot be accurately condensed into a short statement, but the
general principle of the isolating or anti-hybridity process may be roughly stated as
follows. The males court the females by performing rather elaborate dances, which are
different in the different species. The females respond only to the dances of males of their
own species. Their responses, though slight, are a necessary stimulus to the male, who
discontinues his dance unless stimulated. If stimulated by the correct response, the male
perseveres in his display and the female permits the transfer of spermatozoa. The males
gradually learn by experience to prefer to display before females of their own species.

Very close association between members of related species is compatible
with complete genetic isolation, even in cases where little or no help is derived
from differences in the processes of courtship. Two species of gazelle provide
an example. Gazella granti and G. thomsoni live together in mixed herds in the
great Ngorongoro crater of Tanzania. The two species are rather similar in
appearance, and newcomers to the district almost invariably confuse them. 135

There are, nevertheless, certain differences in coloration.* The dark stripe along the
face is less clearly marked in granti than in thomsoni. and extends above the eye (instead
of stopping short); the dark band along each side of the body is usually rather indistinct
in granti. while the white area of rump is somewhat more extensive in this species, and
sends forward a little projection on each side, in the form ofan equilateral triangle, which
is absent in thomsoni. There is a difference also in height at the shoulder, granti being the
taller, and its horns are larger and more distinctly lyrate in shape. 1690.954. ?15iThe scent-
glands ofthe face (pre-orbital glands), which are used to mark out territory by deposit of
the secretion on grass, are smaller in granti; and the inguinal glands, which produce a
musky odour, are present in both sexes in thomsoni but absent in granti. 13151

No one knows what ‘isolating mechanism’ prevents copulation between
these two gazelles that resemble one another so closely in most respects and
live in such very close association. The courting and mating behaviour of the
two species is remarkably similar.13151 Possibly the mechanism is visual, but
odour from the inguinal glands may presumably play a part. (On the subject of
odour, see Chapter 10. p. 161.)

* A stuffed male Gazella granti is publicly exhibited in the British Museum (Natural History),
in the first-floor gallery of the main hall. The markings have faded slightly. The Museum
possesses a very fine collection of skins, horns, and skulls of both species.



Skulls play such a large part in human taxonomy that it is interesting to
compare those ofthe two species of gazelles that live in such close association
but do not attempt to interbreed. They are remarkably similar, very much more
so than those of an Eskimo and a Lapp, for instance, and indeed than those of
a typical Nordid and a typical Alpinid, though the two latter are only subraces
of the Europid race. The skull of granti is larger, but the only morphological
differences are rather trivial.

The skull of thomsoni is slightly convex on top in the parietal region, while that of
grantiis nearly flat. In the latter species the facial part of the lacrimal bone is somewhat
hollowed out to hold the large pre-orbital gland. This hollow, the lacrimal fossa, extends
onto the jugal and maxilla. In granti the fossa is shallower, and situated largely on the
jugal; it does not extend on to the maxilla. The jugal projects further forward on the face
than in thomsoni. The paroccipital process of the exoccipital is more sharply pointed in
thomsoni than in granti. X The notch in the orbital margin of the frontal, which is
present in granti and various other gazelles, is scarcely indicated ja44j0r absentl49| in
thomsoni. Itis doubtful whether any ofthese differences in the skulls would be noticed by
a person untrained in osteology, yet he or she would instantly see how unlike are the
skulls of Eskimos and Lapps.

In the distant past these two gazelles (and the others of the same genus) must
have had a common ancestor. Since the recognition of difference promotes
evolutionary change, it is perhaps not surprising that special adaptations
sometimes evolve that have the effect of making recognition easier. If isolation
is beneficial, because hybrids are in some way at a disadvantage in the struggle
for existence, the process of natural selection may result in the exaggeration of
the visible differences, until these suffice in themselves to act as a barrier to
copulation, without the necessity for the evolution of distinctive courtship dis-
plays. Two species of nuthatches provide a good example of this interesting
evolutionary process, which shows clearly the advantage of avoiding hybridity.
The two birds, Sitta neumayeri and S. syriaca (=tephronota). are very similar
in appearance. S. syriaca is slightly the larger, and somewhat paler above: the
black stripe along the side of the head, familiar in the British species, is a little
broader and extends further down the neck than in S. neumayeri.12821The latter
is a western species, ranging from Dalmatia to Iran, while S. syriaca replaces it
towards the east and does not extend into Europe. They clearly belong to the
same Formenkreis, since one replaces the other geographically. In parts of
Iran, however, the two forms overlap in range, and here a most interesting
change occurs in both of them, which has been studied in detail. They have
become much more distinctly different in the only territory in which the chance
to hybridize could occur.110881 In Iran the dark stripe is much wider and extends
much further back, far behind the head, in S. syriaca, while in the other
species, in this particular locality, it hardly exists behind the eye, and indeed
has become almost obsolete. S. syriaca is also a distinctly larger bird in Iran,
with a disproportionately larger beak. It must not be supposed, however, that
exaggerated recognition marks are usual at the boundaries between one race
and another.

In many of the lower marine animals there is nothing that can properly be



called selection of sexual partners, for the male and female germ-cells are
simply cast into the sea, and the fusion of the spermatozoon with an egg of the
same species depends on the selective abilities of these cells, not of the adults
that produced them (though restriction of the breeding season may aid the
process). Marine vertebrates do not ordinarily cast their genital products in-
discriminately into the water. Among the bony fishes it is usual for large
numbers of males and females of the same species to congregate together for a
communal sexual act. The French have a special word, lafraye (not to be con-
fused with lafrai, spawned eggs), to designate this sexual assembly.isii There is
here mutual recognition of ‘own kind’, but no pairing-off or selection of par-
ticular mates. The males and females simply cast their products into the water
in the limited space occupied by the group as a whole.

In some species of bony fishes several males may associate with a single
female and cast out their spermatozoa into the water to fertilize her extruded
eggs, while in others only one male associates with one female for this purpose.
Actual copulation is rather unusual in the bony fishes, but an example has
already been quoted (p. 86).

The ancestors of all higher vertebrates are to be sought among the
Crossopterygii, a group of fishes that originated in middle Devonian times,
some 300 million years ago. A member of this group, the celebrated
coelacanth, Latimeria chalumnae, still lives in the Indian Ocean, off the coast
of Africa, but unfortunately nothing is known about its reproductive habits. 17461
No copulatory organ has been described. The lung-fishes (Dipnoi) are an
aberrant group, apparently related to the Crossopterygii, that have also
lingered on to the present day. In this group also we have no information about
the fertilization of the eggs,is2s2 but since in three of them—the South
American Lepidosiren paradoxa,\5isl and the African Protopterus annec-
tens\18l and P. aethiopicusttii]—the eggs are laid in nests, it is certain that
there is some kind of association between the sexes; and in the two first-named,
the male guards the young.

From what is known about the habits of bony fishes in general and of lung-
fishes in particular, it seems very unlikely that the ancestral fresh-water
Crossopterygii of the mid-Devonian reproduced by random extrusion of sper-
matozoa and eggs, without fraye or actual copulation; and their immediate
descendants, the early Amphibia, no doubt also had some form of sexual
association, like their descendants of the present day. It follows that from those
ancient days onwards till today, throughout their crossopterygian, amphibian,
reptilian, and mammalian stages, the ancestors of man needed to recognize
their ‘own kind" with certainty. One cannot say with confidence, even quite
roughly, how many generations there have been in the ancestry of man since
the days of early Crossopterygii; but an estimate based on knowledge of the
age at maturity and reproductive life-span of various groups suggests that there
must have been at the very least sixty million; and in every one of these
generations, without a single exception through all those millions of years, the
parents recognized their ‘own kind' when they performed the sexual act. By
‘own kind' is here meant animals sufficiently similar to their own stock— that
is. to their actual relatives—to make it possible for copulation to result in a



continuous sequence ofgenerations.

The ability to recognize a member of its own kind as an appropriate partner
in the sexual act is such an obvious necessity to a vast number of different
kinds of animals, including all terrestrial ones, that it tends to be taken for
granted by the non-biologist. Yet it is one of the most fundamental characters
of all those innumerable animals, of very diverse groups, in which either afraye
or an actual copulatory act is a necessary antecedent to reproduction.

HYBRIDITY UNDER NATURAL CONDITIONS OF LIFE

It is allowed, by those who use the ‘genetical’ criterion, that members of
different species do occasionally mate with one another and produce fertile
offspring. It is claimed, however, that there is a sharp distinction between this
process on one hand and interbreeding between members of different races
(subspecies) of a single species on the other. In the latter case, interbreeding
produces offspring showing a smooth gradation of characters, already familiar
among the parent stocks, which anyhow cannot be sharply separated; whereas
when different species chance to interbreed, markedly strange offspring result,
differing sharply from one another and from parent stocks.H781 It was
mentioned in Chapter 1(p. 11) that Neanderthal man and Homo sapiens in the
narrower sense are thought by some authorities to have interbred in Palestine,
and to have produced some strangely diverse forms. This may suggest that the
parental populations should be regarded as having belonged to different
species.

Nevertheless, doubt must arise as to whether the degree of diversity of the
offspring does or does not suffice, in any particular case, to cause the
taxonomist to place the parental stocks in different species. The carrion and
hooded crows provide an example. It is a familiar fact that these two forms are
very different in appearance, for the former is iridescent black all over, while
the hooded kind has part of the back and almost the whole of the underparts
pale grey. The carrion crow inhabits England, France, part of Spain, western
and southern Germany, Switzerland, and the Italian and Austrian Alps. The
hooded crow is found in Ireland, northern Scotland, Scandinavia, and central
Europe roughly as far west as the River Elbe; its eastern range extends to the
Ural Mountains, Asia Minor, and Iran.[7328021 The territories of the two forms
overlap along a strip of country running very roughly south-west to north-
east through Scotland (Fig. 10) and north to south through central Europe. The
continental strip varies considerably in width, averaging about 65 kilometres. It
is thought that the two forms having diverged in past times from a common
ancestor, came to occupy separate areas, and then re-established contact in a
‘zone of secondary intergradation’ or ‘hybrid belt\[7i7] so called because a
certain amount of interbreeding occurs in the regions of overlap. The hybrids
do not provide a smooth gradation between the parental types, but tend to
differ from one another (as well as from both the parental stocks). Anyone who
considers the diversity of the offspring sufficient may regard the carrion and
hooded crows as different species, Corvus corone and C. cornix; those who



minimize this diversity place the parental stocks in a single species, Corvus earn
one, and make two subspecies or races, C. corone corone and C. corone comeT
Kleinschmidt, naturally enough, regards them simply as races of a singkj
Formenkreis. 1981

10 Scotland and part of northern England, to show the
hybrid zone' between the areas occupied predominantly
by hooded and carrion crows.

Map drawn from the data of Meise. 1721

It has been argued that in cases of this sort the important question is wheths?
the genetic constitution of the two forms is changed outside the actual zone*
hybridization.[86] It is freely admitted that genes may pass from oee
species to another in certain circumstances, by interbreeding; indeed, a special
term, ‘introgression’, is used to designate this occurrence. This need"H
necessarily change either of the species into which the other’s genes hav " f
trogressed, because the foreign elements may have a disadvantageous enedj
and as a result be eliminated by natural selection. Nevertheless it is allo"H
that where hybridity occurs in nature, a sharp distinction between speciessafl
subspecies (races) cannot be drawn.17181

In certain circumstances a species may actually originate in natufefB



hybridity. The ducks (Anas) provide an example. A new species, A. oustaleti,
was discovered in 1856. It occurs only in Guam and two neighbouring islands
of the Mariana group (south of Japan). Careful research has shown that it
originated by hybridization.111631 Anas poecilorhyncha is resident in many
islands in this part of the world (Caroline and Paulau Islands, Philippines, and
Japan). Members of this species must have spread in the past to the Marianas
and here interbred with members of the migratory species, A. platyrhynchos
(mallard), straying outside its usual range. No introgression appears to have
Occurred: both A. poecilorhyncha and A. platyrhynchos are perfectly ‘good’
species wherever they occur outside the Marianas. The hybrid species is
somewhat variable, presumably as a result of different amounts of back-
crossing with the two parental species. The latter hybridize readily in captivity
(like many members of the genus), and their offspring strongly resemble one of
the characteristic forms of A. oustaleti. Thus one can produce a ‘natural’
species in captivity. The ocean that surrounds the isolated Mariana Islands has
acted rather like the wire of an aviary, if we suppose the wire broken here and
there to admit occasional stragglers. As we shall see (p. 97), there seems to be
a counterpart to A. oustaleti among the manifold forms of man.

One may say, if one likes, that hybridity between species is rare among wild
animals, but if so one may be arguing about words instead of the facts of
nature. Over a century ago, Broca asked whether in making hybridity the
‘pierre de touche’ of species, and species the pierre de touche’ of hybridity, one
were notturning in a vicious circle.! 139)

HYBRIDITY UNDER DOMESTICATION

‘When animals mate with one another by their own nature (yon Natur), this is
an infallible indication that they are one and the same species.” So wrote the
German zoologist J. L. Frisch in the first half of the eighteenth century. 1321 He
seems to have used the words *von Natur’ to indicate that willingness to mate
under natural conditions of wild life was a proof that the participants were of
the same species, whereas under domestication or captivity copulation might
occur between members of different species. Such was the interpretation put on
Frisch’s words by Blumenbach.fios] In his work on the birds of Germany,
Frisch considered hybridity between captive canaries and their relatives in
some detail, without further discussion ofthe definition of species. 136U

It was Berthout van Berchem the younger who first wrote perfectly plainly
on this subject. In a valuable paper on the distinction between species,
published in 1789, he wrote:

The first consideration that presents itself is that the rules that serve for
wild animals should be different from those that one employs for domestic
animals— men have modified and denatured animals while denaturing
themselves.... In wild animals, copulation is the most certain means one
can have for the recognition of species.... when copulation does not occur,
one can regard them as of different species. If one finds individuals having
constant differences between them, which nevertheless do not prevent them



from having progeny together in a state of nature, one should consider them

as forming different races of the same species, f771

Berchem insists that different species never mix ‘in their state of nature....
it is therefore solely the copulation of wild and free animals that must be
observed; it is for them alone that it can serve as a guide.” He quotes many
examples of hybrids produced by domesticated animals of different species.

Berchem’s very clear words on this subject, written not far short of two cen-
turies ago, constituted an important contribution to zoology, though one can
scarcely doubt that similar ideas must have been present in other minds than
his and Frisch’s; for domestication commonly leads to a profound change in
habits. A wild animal that is accustomed to scrupulous cleanliness in its native
haunts, for instance, may adapt itself to the presence of filth under artificial
conditions of life, and substances utterly unlike its natural diet may be accepted
as food. Thus the gorilla is strictly vegetarian in nature, but in zoological gar-
dens meat (often horse-flesh) nearly always forms a considerable part of its
regular diet.1231.7861 Similarly the capacity for precise recognition of suitable
mating partners that has played such an important role in kladogenetic evolu-
tion may become so attenuated that two distinctly dissimilar forms may mate
together, which would never have accepted one another as sexual partners in
the circumstances of wild life. ‘Strange as the fact may appear,” wrote Charles
Darwin, in The variation of animals and plants under domestication, 1571
‘many animals under confinement unite with distinct species and produce
hybrids quite as freely as, or even more freely than, with their own species’.

Some very strange examples of abnormalities of this sort have been recorded
by reputable authorities. Buffon quotes two examples of an ‘amour violent’
between a dog and a sow. In one case the dog was a large spaniel on the
property of the Comte de Feuillee, in Burgundy. Many persons witnessed ‘the
mutual ardour of these two animals; the dog even made prodigious and oft-
repeated efforts to copulate with the sow, but the unsuitability of their
reproductive organs prevented their union.” Another example, still more
remarkable, occurred on Buffon’s own property. A miller kept a mare and a
bull in the same stable. These two animals developed such a passion for one
another that on all occasions when the mare was on heat, over a period of
several years, the bull copulated with her three or four times a day, whenever
he was free to do so. The act was witnessed by all the inhabitants of the
place, li 64l

Lacepede and the illustrious Cuvier, in their book on the menagerie of the
French National Museum of Natural History, record a comparable case.16241 In
their description of a captive mandrill (Mandrillus sphinx) they write:

We have already had occasion to speak of the sexual love famour] of
monkeys for women: no other species gives more lively signs of it than this
one. The individual that we describe used to fall into a fit of frenzy at the
appearance of certain women, but it was by no means the case that all had
the power to excite him to this degree: one saw clearly that he picked out
those to whom he wished to express his fancy, and he did not fail to give
preference to the younger ones. He distinguished them in a crowd: he sum-
moned them by voice and gesture, and one could not doubt that if he had



been free, he would have been carried away to violence, f624]

Darwin made enquiries on this subject at zoological gardens, from keepers
and also from a very cautious and sagacious veterinary surgeon employed at
one of them. He convinced himself that males of various genera of
‘Quadrumani’ (monkeys and apes) were in certain cases sexually attracted
towards women. He considered that the attraction was caused mainly, though
not exclusively, by odour.[258] Georges Cuvier’s brother Frederic, who was in
charge of the French Menagerie Royale, makes some general remarks on the
lack of discrimination in sexual matters shown by monkeys and apes in captivi-
ty. ‘It seems’, he writes, ‘that the more closely one approaches the human race,
the greater enfeeblement there is of the repugnance that separates species from
one another and prevents them from mixing.’[400]

Domesticated birds sometimes display similar abnormalities of sexual
behaviour. Reaumur records in his characteristic manner a curious example in-
volving a duck in his own possession. ‘I have had occasion’, he remarks, ‘to see
every day a duck of the commonest kind that used to squat to receive the
caresses of a cock, not always the same one, to which she lent herself with as
good a grace as she would have done to those of a drake. The cock, on his part,
seemed as ardent for this duck as he could have been for a hen.’[83LThe cocks
seemed able to perform effectively the functions of a drake. Incidentally the
duck had a drake for a husband, with whom she also copulated.

Rare and futile abnormalities such as these are nothing else than extreme
examples ofthe loss of discrimination or sensitivity in sexual matters displayed
by animals living under the influence of domestication.

Although, in the definition of species, Buffon failed to draw clearly the
iriecessary distinction between natural and unnatural conditions of life, he con-
tributed very considerably to our knowledge of hybridity under domestication.
This subject was in fact carefully studied by Buffon himself and his
associates[l65] and especially by Broca,fi38, 139,140] during the century and a
half that preceded the general recognition of Mendel’s discoveries. From then
onwards biologists concentrated their attention on such crosses as could be
analysed in Mendelian terms, and little attention was paid to hybridity between
kinds of animals that differed in so many genes, having cumulative effects, that
this type of animal was not applicable. Yet several of the early workers had
"experimented carefully and thought deeply on the problems of interspecific
liybridity.
fe;1t was realized that hybridity was not an all-or-nothing affair. Paul Broca, a
French surgeon, anatomist, and anthropologist of great distinction, introduced
some useful terms by which to distinguish the grades of fertility shown in
interspecific crosses. [i3liHomogenesic>hybridity* may be said to exist where
any degree of fertility whatever results from a mating, from the occasional
production of a sterile hybrid to the full degree shown by the parental stocks.
Broca’s degrees of fertility in hybridization are these:

*  Broca’s French terms are here anglicized and slightly simplified. For example, ‘homogenesic’
replaces ‘Homceogenesique\



agenesic: the hybrids are infertile (the mule is an example);

dysgenesic: members of the F.I (first filial) generation are infertile
among themselves, but occasionally fertile in a back-
cross with one of the parental stocks;

paragenesic: the F.l generation is fertile with one or both of the
parental stocks, and permanent stocks of partial
hybrids can thus be produced; but an F.2 (second filial)
generation is either not produced by mating the F.I
hybrids, or is incapable of repeated reproduction,
generation after generation;

eugenesic: members of the F. 1 generation are readily fertile among
themselves and with the parent stocks; all hybrids may
produce permanent stocks.

Modern studies have shown that decreased fertility in paragenesic hybridity
tends to show itself by a low ratio of offspring of the heterogametic sex: that is
to say, the male in mammals, the female in birds. That the male sex
predominates in hybrids between canaries and other species was already
known to Buffon, who reported on such crosses in considerable detail.! 1631 He
produced evidence of different degrees of fertility among the hybrids, and his
findings can be expressed in Broca’s terms, which were introduced much later.
He describes the special steps that had to be taken by the aviculturist in some
cases to persuade the parents to copulate. He gives particulars showing the
possibility of paragenesic hybridity between the female canary (Serinus
canaria) and males of two species of another genus, Carduelis, namely the
siskin (C. spinus) and goldfinch (C. carduelis). With the citril finch (C.
citrinella) the hybridity actually appears to be eugenesic. although the cross is
intergeneric, f1391

These and many similar experiments were performed by others, but Buffon
himself supervised experiments on the crossing of sheep with he-goats.l 162.2601
The fact that this intergeneric cross is sometimes successful, and that the
hybrids are not infertile, appears to be established. It was accepted as true by
Broca,li391 who mentions that the French have a special name, chabin, for the
hybrid. Several examples of the successful outcome of this cross are quoted by
Alfred Russel Wallace in his famous work Darwinism.izini The information he
gquotes suggests that the hybridity is paragenesic. The cross appears to be what
Brocali39l called ‘unilateral’, since there is evidence that the ram does not
produce progeny with the she-goat.|260]I

The fact that the domestic goat (Capra hircus) has been stated by reliable
observers to hybridize in certain circumstances with the domestic sheep (Ovis
aries) is particularly remarkable, on account of the marked differences between
the members of these two forms, which cause them to be placed by
taxonomists not only in different genera, but actually in different subfamilies,
the Caprinae and Ovinae.13561 Apart from the external features that obviously
separate them, there are many others in various parts of the body.

Thus, for instance, sheep have pre-orbital glands on the face, and the facial parts of
the lacrimal bones are hollowed out to receive them; there are no such glands in goats.



and consequently there is no hollowing of the lacrimal bones. Sheep also have inter-
digital glands between the toes of both hind and front feet, while in goats such glands
either do not occur or are restricted to the front feet. He-goats possess paired stink-
glands below the tail, which the ram lacks. The atlas (first) vertebra is of distinctly
different shape in the two subfamilies. The list of differences could be greatly
extended. 13s6. 11221

Innumerable examples could be quoted of hybridity between species under
captivity or domestication. Some examples may be mentioned here, chosen
from among species mentioned in the preceding chapter. The Anopheles
mosquitoes provide a particularly interesting example. 14471 When held captive
in small cages, the males cannot swarm, and this interferes with the copulatory
habits of the females, which refuse to mate with the males of the swarming
species. The extraordinary fact is that in these circumstances they depart from
their usual custom and mate with males of the non-swarming species, A.
atroparvus, if present in the same cage, and conception results. No fewer than
five species of Anopheles will produce hybrid embryos in this way, but the
hybridity is agenesic or dysgenesic. In some of the crosses development goes
no further than the early stages, but in others (for instance, when A. melanoon
females are used) healthy adults are produced. The male progeny, however, are
sterile. This accords with the rule that sterility usually affects the heterogametic
sex of hybrids.

The poecilid fishes, which avoid hybridity in nature by their elaborate
courtship arrangements, will breed together in captivity. Agenesic hybrids have
been obtained by mating Poecilia reticulata with P. vivipara and also with P.
parae. 1666

The species ofgulls (Lams) interbreed readily in captivity.

The breeding territory of L. marinus (the great black-backed gull) overlaps with that
of L. hvperboreus (glaucous gull), but they do not ordinarily hybridize under natural
conditions. In confinement, however, these two species breed together; so do L.
marinus and L. argentatus (herring gull, see pp. 77-9); so also do the latter and L.
canus (common gull). 182 In this genus, as in so many others, the normal mating
behaviour, which made kladogenetic evolution possible, seems to be almost completely
broken down by artificial conditions of life.

HYBRIDITY AND DOMESTICATION IN MAN

The effect of domestication in reducing sensitivity to the recognition of ‘own
kind’ deserves to be carefully considered in relation to the question of species in
man.

. Blumenbach remarked long ago that man is ‘of all living beings the most
domesticated’.11081 Berthout van Berchem had already pointed out, in his paper
on the effect of domestication in promoting hybridity among animals, ‘Men
have modified and denatured animals while denaturing themselves’!??! (see pp.
91-2). The human alimentary tract suggests adaptation to a diet similar to that
of the anthropoid apes, which do not eat the flesh of mammals under natural
conditions!2317861 (see p. 92); but domestication results in his eating many



kinds of food that would not have been accepted by the wild anthropoid
ancestors from which he inherited his teeth and alimentary canal. The instinc-
tive attitudes of animals to sex are modified, as we have seen (pp. 92-5), by
domestication, and this applies no less to man. Broca pointed out, in his paper
on human hybridity,fi40l that the loss of sensitivity resulting from
domestication has gone so far that from the earliest recorded times it has been
necessary to enact laws against bestiality. The ruling of Moses on this subject
will be remembered: ‘Neither shalt thou lie with any beast to defile thyself
therewith: neither shall any woman stand before a beast to lie down thereto’
(Leviticus, xviii, 23). This rule refers to the extreme of insensitivity in the
recognition of sexual partners; but as Broca remarked, ‘Man, especially
civilized man, is of all animals the least exclusive in his amours.’li40l Examples
are quoted in the medical literature of semi-monstrous human beings who have
married and become parents. There can be little doubt that the use of alcohol
and other drugs has rendered man even less exclusive in this respect than he
would otherwise have been, by reducing the capacity for accurate discrimina-
tion and judgement, but domestication itselfis presumably the primary cause.

The parallel between man and animals in their tendency to indiscriminate mating
cannot be exact, since man determines what opportunities shall be available to his
domestic animals for the selection of appropriate or inappropriate sexual partners,
while he leaves himself free to select partners of either type without comparable restric-
tion.

It is interesting to consider what attitude modern man would have taken
towards hybridity today if some of his prehistoric relatives had persisted with
little change to the present day. Certainly no normal human being of modern
times would willingly copulate with any of the australopithecines (p. 272), and
by most of us the acceptance of Pithecanthropus (often regarded as a race of
Homo erectus) as a sexual partner would presumably have been considered as
a step across the boundary into bestiality. Broken Hill man (Homo
rhodesianus Woodward) would probably have been regarded by nearly
everyone as too appalling in appearance to be acceptable. Professor Mikhail
Gerasimov, the Russian anatomist noted for his work in reconstructing the
living appearances of human beings of prehistoric and modern times from
study of their skulls, has provided us with a striking portrait of this formidable
creature in his book published in English translation as Theface findermow
Most of us, | think, would have drawn the line well on our own side of the
typical Neanderthalians, though it is to be remembered that there is some
evidence for hybridity between the latter and Homo sapiens in the narrower
sense (p. IlI). Modern Europids would, however, almost certainly have
accepted Cro-Magnon man (or woman), if he had survived— as he may in fact
have donel48l— from Upper Palaeolithic times. Gerasimov’s portrait of him
confirms this opinion; indeed, the ‘face finder’ himself describes Cro-Magnon
man as ‘in his way good-looking’. Although so much is guesswork in this par-
ticular problem, one thing seems certain— that if the complete series of our
ancestors could be presented to us, different people would draw the line in
different places. The wide acceptance of markedly different partners by some
would appear as intolerable and verging on bestiality to others, who would in



turn be condemned as ‘racialists’ by the more permissively inclined. We should
remember, however, that some of the ‘permissives’ would be likely to receive a
rebuff from their anticipated mates, who might well be too little domesticated,
too ‘natural’, to view a modern man or woman with anything but revulsion.

It may well be doubted whether any two kinds of animals, differing from one
another so markedly in morphological characters (and in odour) as, for in-
stance, the Europid and Sanid (pp. 303—24), and living under natural con-
ditions of wild life, would accept one another as sexual partners. Yet if such
acceptance is the result of attenuated sensitivity to the recognition of ‘own
kind’, caused by the degree of domestication to which man has subjected
himself, the existence of hybrids cannot be regarded as evidence that Europid
and Sanid belong to the same ‘species’. Even typical Nordids and typical
Alpinids, both regarded as subraces of a single race (subspecies), the Europid,
are very much more different from one another in morphological
Characters—for instance in the shape of the skull—than many species of
animals that never interbreed with one another in nature, though their territories
overlap (see p. 87).

Although one may well doubt whether two forms so different as the Europid
and the Khoisanid would hybridize under conditions that could be regarded as
‘natural’, yet it is well known that this cross did in fact occur, and gave rise not
only to many of the people designated as ‘Coloured’ in the population of the
Cape Province of South Africa, but also to the Griquas and to the Reheboth
Bastaards of South West Africa. The events that led to the origin of these
hybrids at the Cape are particularly interesting on account of the remarkable
analogy with certain occurrences in the animal world, in which hybridity
between species was involved (p. 91). When Van Riebeck and his little com-
pany of emigrants from the Netherlands landed at Table Bay in 1652, they
were met by Hottentot herdsmen belonging to tribes from which the Koranas
of the present day are probably descended. Both the Dutch and the Hottentots
were in the zoological sense ‘stragglers’ to this part of the world, for members
-of the latter group had only recently reached the southern extremity of the
=eontinent.[ioi6] In so far as the land ‘belonged’ to anyone, it was part of the
hunting-grounds of the Bushmen, and the related ‘Strandloopers’ were present
on the coast. The Bushmen held all the great mountain passes and fastnesses
ion the periphery of the area occupied by the Dutch, and they remained a dis-
tinct people, not yet conquered, in the vicinity of the Cape itself, tioiei A certain

Aamount of interbreeding began gradually to occur between some of the Dutch

and Hottentots, who thus mingled on soil that was foreign to both peoples. The
,resulting hybrids were the first members of what eventually became the Cape
"Coloured population, which was later further hybridized when the Dutch in-
ilroduced workers from their East Indian possessions.

The Cape Coloured people, despite their hybrid origin, show no sign of
reduced fertility. By 1909 their numbers had risen to about half a million, and
fifty years later to more than 1,400,000.(261 Nevertheless there is no proofthat
hybridity among human beings is invariably eugenesic, for many of the possi-

ble crosses have not been made, or if they have, their outcome does not appear
to have been recorded. It is probable on inductive evidence that such marriages



would not be infertile, but it is questionable whether the hybridity would!
necessarily be eugenesic. For instance, statistical study might reveal a
preponderance of female offspring, which would suggest a failure of embryos!
of the heterogametic sex to develop (p. 94). Again, one would need to provs
that the filial generations in the direct line, without back-crosses to either ofthe]
parental stocks, retained their fertility. It will be remembered that in crosses
between species among animals under domestication, the offspring sometimes]
show reduced fertility when mated to similar hybrids, but not when mated to]
the parental stocks (paragenesic hybridity).

When two human races are present in the same country in very disproporJ
tionate numbers, the hybrids produced will necessarily tend to intermarry
chiefly with members of the more numerous race, and their fertility mayl
therefore be only paragenesic (cf. Broca[13).

When two human races are present in the same country in numbers that are]
not very unequal, but one race is more advanced than the other in the scale of
civilization, the resultant hybrids are said to differ in their marriage prospectsJ
The female hybrids are said to intermarry frequently with members of the morel
advanced race, or with other hybrids having a preponderance ofthe character®
of that race, while the male hybrids tend to do the reverse.[140] It follows that
many of the marriages are back-crosses to parental stocks. Even if the F.I]
hybrids intermarry with others of similar origin, there is no certainty that their]
descendants will continue to do so, generation after generation, or if they doJ
that fertility will be fully maintained. In such cases much back-crossing is|
almost inevitable, and proof of eugenesic hybridity is therefore lacking.

It seems to follow from what has been said in this and the preceding chapter!
that the facts of human hybridity do not prove that all human races are to be’
regarded as belonging to a single ‘species’. The whole idea of species is vague,$
because the word is used with such different meanings, none of which is ofi
universal application. When it is used in the genetical sense, some significance!
can indeed be attached to it, in so far as it applies to animals existing in natural]
conditions of wild life at a particular time (though even here it ceases to have]
any quite precise meaning in those cases in which there is interbreeding!
between what are called ‘good species’); but it does not appear to be applicable!
to human beings, who live under the most extreme conditions of domestication]
and many of whom have become insensitive in their choice of sexual partners
to a degree unknown among wild animals.



7 The meaning of ‘race’

T he race Orsubspecies has already been mentioned repeatedly in the chapter
on the meaning of species. The reader is aware that in following a widely dis-
tributed animal over its range, one often notices alterations in its appearance.
The changes are particularly evident wherever a partial geographical barrier
intervenes, such as a range of mountains, a desert, or a wide river. The pop-
ulations on the two sides of the barrier are not, however, entirely distinct.
Intermediates are found, and there is often direct evidence of interbreeding,
though not on a sufficient scale to make the two populations indistinguishable.
If the two populations are so distinct that one can generally tell from which
region a specimen was obtained, it is usual to give separate names to the two
races. If every specimen could be identified with certainty as belonging to one
population or the other, it would be evident that no gene-flow occurred between
the two, and they would therefore be regarded as different species in the
genetical sense of the word, however small the differences might be. It is the
fact that intermediates do occur that defines the race. The definition of any par-
ticular race must be inductive in the sense that it gives a general impression of
the distinctive characters, without professing to be applicable in detail to every
individual.

For practical purposes it may be found convenient to make an arbitrary
decision as to the proportion of intermediates that are allowable, if different
races are to be recognized. One may argue that a population ‘A’ is dis-
tinguishable from a population 8’ ifx% of the individuals constituting popula-
tion ‘A’ can be recognized as not belonging to population ‘B\ It will be un-
derstood that the correct value to be assigned to x cannot be discovered by
objective means; nevertheless, if a high figure (perhaps 75) is agreed upon by
taxonomists, one can scarcely doubt that there is a distinction worthy of
recognition as subspecific or ‘racial’. Very commonly, however, the differences
observed are so evident, and x is clearly so high, that no statistical investigation
is necessary to convince other taxonomists that races should be distinguished.

For many purposes it is convenient to regard a whole series of races as a
Formenkreis, but usually the idea of species is adopted and a system of
nomenclature based on that of Linnaeus is then used, the generic and specific
names being followed by a third or subspecific (e.g. Larus argentatus antelius).
This trinomial system has already been explained (p. 68) and used in several
places in this book. The naming of races simplifies the discussion of many very
interesting problems, without tending—so far as one can see—to mislead
anyone by suggesting that the racial differences are greater or of more



frequent occurrence than they actually are. Some students of the subjefl
however, oppose the use of the trinomial system, on the ground that a certal
degree of arbitrariness is inherent in the delimitation of races. fi48] It is argufl
that one taxonomist might choose a particular set of distinguishing charactfl
to define two or more races, while some other student of the same group migM
choose a different set of characters and as a result divide the species differendJ
It is questionable, however, whether this argument applies more strongly to tod
race than to other taxa. Universal agreement on taxonomic matters isnotto fl
expected, yet there are many problems in biology that could not be tackle"H
all without the aid of taxonomists. Students of race are ready to readjust tb s
classifications when sufficient reason is provided.

It is sometimes claimed that the existence of intermediates makes races uai
real. It scarcely needs to be pointed out, however, that in other matters noo d
questions the reality of categories between which intermediates exist. Therefl
every gradation, for instance, between green and blue, but no one denies tjJ
these words should be used. In the same way the existence of youths ail
human hermaphrodites does not cause anyone to disallow the use ofthe w 0 |
‘boy’, ‘man’, and ‘woman’. It is particularly unjustifiable to cite intermedia*™
as contradicting the reality of races, for the existence of intermediates is onefl
the distinguishing characters of the race: ifthere are no intermediates, therejan
no races. As Kant insisted, those who wish to get right away from the purcfl
academic outlook on animal classification—the Schulsystem, as he caflfl
it—should use two taxa only in their descriptions of the animal world*"H
Realgattung and its component Racen (see pp. 80-81).

Adaptation to different environments often results in the evolution of raccfl
although no clearly defined barriers exist; or the races of a species may”"|
separated from one another by gradual environmental differences in one partfl
its range and more sharply by clearly defined barriers in another. Sri Laofl
(Ceylon) provides many examples. There is a mountainous zone in the ceolH
of the island, and a low-country wet zone in the south-west; the rest of
island constitutes the low-country dry zone. Many species of mammalsi*H
represented in each zone by a separate race.f84i, 307]

For instance, the leaf-eating monkey commonly called ‘wanderoo’ (Preshytis senaM
is represented in the low-country dry zone by a race (P. senex senex) distinguished «
large size and rather dark coloration, while in the mountains there is a paler, vsryi
shaggy, stocky form (monticola), sometimes called the ‘bear monkey’. The low-cos"H
wet zone is divided by a considerable river, the Kalu Ganga, which acts as a barrier
separating the races of certain mammals. North of it one finds the smallest wanderafl
(nestor), which is grey with a terminal tuft to the tail; south ofthe river thisis repla”|
by the larger black wanderoo (vetulus), which grades into monticola in the Adaifl
Peak district. It should be noticed that one finds gradation in characters asoneasceas
the mountains, and much sharper change when one crosses the river. It mustbe a o |
tioned that the differences between the four races, in their typical forms, are farm A
numerous than the few descriptive words given above would suggest.

It has already been mentioned briefly (p. 83) that races are not necess”™f
in every case separated geographically: it sometimes happens that two raqfl
live in the same territory, but occupy different habitats (‘ecological nichesw
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within it. The races and subraces of man seem to have evolved chiefly as a
result of (partial) geographical isolation, but here and there one may find
examples reminiscent of the ‘ecological races’ of animals. The pygmies (Bam-
butids) of Africa, living interspersed among the Negro (Palaenegrid) popula-
tion, seem to fall into this category. Isolation is not complete, for there is
evidence of a certain amount of Bambutid ancestry in the Palaenegrid popula-
tion.

As T. H. Huxley indicated in the passage quoted on p. 3, almost any widely
distributed terrestrial animal could be used to illustrate the facts of race; but
some animals are more suitable for this purpose than others, because more is
known about them. One wants a common animal that is represented by several
races, easily distinguishable (in their typical forms) from one another by
morphological features, each caused by the simultaneous action ofmany genes
having cumulative effects (‘polygenes’). Preferably there should also be data
derived from the analysis of the effects of genes, each of which has an obser-
vable effect; and ideally one should also have information about the
chromosomal differences between the races. Differences in behaviour or
movements are also of special interest in racial studies. In all these respects the
crested newt, Triturus cristatus, approaches the ideal. It would probably be im-
possible to choose a better form to illustrate the meaning of race. Great advan-
tage would accrue if everyone who professed to speak or write on this subject
would learn something about it from this common denizen of ponds and their
environs in many parts of Europe (Fig. 11, p. 102). A rather detailed exposition
is therefore attempted here.

The various races of the crested newt are, in general, drably pigmented
above, with darker spots, and have a yellowish-orange belly with dark spots on

I it. There are usually small white spots on the otherwise drab flanks, and the
dark throat is also spotted with white in most races. The skin is warty. The
racial differences in colour and warts are described below.

With a dead crested newt, an easy way to distinguish the races is to extend

r the front legs backwards and the hind legs forwards, close beside the body, and

I then to note how far the tips of the toes reach forward on to the hand or arm;

I for the races with short bodies tend to have long limbs, so that there is much

[ overlap when this position is maintained, and conversely with races having

t long bodies and short limbs.Uisil Details of these differences also are given

| below.
The geographical distribution of the races is shown in Fig. 12. Hybrids occur

I where the territory of one race merges with that of another. Near Bucharest,

I for instance, hybrids occur between cristatus and danubialis,\nsi]while in the

I vicinity of Vienna all intermediate forms are found between these two and

I betweenthem and carnifex. [183]

In captivity F.lI hybrids between these races are vigorous, but F.2 hybrids

I often fail to survive the larval stage. 118LThe hybridity is thus paragenesic. It is

[ perhaps rather surprising that hybrids have been able to establish themselves in

I nature. There is no actual proof that the hybridity is fully eugenesic under

I natural conditions, for it does not appear to have been established by experi-



11 The crested newt, Triturus cristatus cristatus; male (above) andfemale
From Fumeaux. 1372)

ment that the natural hybrids can give rise to an indefinitely extended sequence
of filial generations.

Members of the race carnifex, which inhabit the countries adjoining the
Adriatic Sea, are large (up to 150 mm long) and very stocky, with broad heads.
The back being short and the limbs long, the tips of the toes reach the elbows,
when the newt is put in the position mentioned above.fnsil The upper surface
tends to have an olive-green tinge, and in the female there is often a broad
yellow stripe down the middle of the back (in this sex there is no crestin any of
the races).

Thanks to the studies of Spurway, ricoi lit is possible to analyse certain features of the
races genetically. The race carnifex is recessive for five easily observable distinguishing
features, and this makes it useful in genetical studies, because dominant genes show up
in the F. 1 progeny when crosses are made. The five genes in question are these:*

r, r gives a rather smooth skin; that is, the warts are not very strongly developed

t, t results in the white spots on the throat being rather small, so that this part
appears nearly black from the background colour;

s, s gives scarcity of white spots on the flanks;

I, 1 causes the dark spots on the belly to be separate from one another, and arranged
at random;

b, b results in lack of the Prussian blue sheen on the skin, seen in karelini.

*  See opposite, concerning karelini, for the significance of the particular letters chosen for the
genes described.



The race, karelini, which inhabits parts of Greece, Turkey, Georgia, and
Iran, may be roughly described from the morphological point of view by saying
that it is an exaggerated form of carnifex. It is even stockier, the head broad
and flat, and the limbs so long in relation to the trunk that the toes may reach
as far as the upper arm. The female never has a yellow stripe down the back.

Although the body-form of karelini shows it to be closely related to carnifex, it
happens to carry genes dominant to the five recessives of the latter race:

Rk, Rk (meaning roughness of the karelini type) produces small warts, so arranged
as to give the appearance of shagreen;

Tk, Tk (meaning throat of the karelini type) gives an orange-yellow throat, not pre-
sent in any of the other races (there are sometimes large black blotches on it);

S, S gives many white SPOtS on the flanks;

L, L causes the dark spots on the belly to merge into one another in such a way as to
give the impression of irregular, dark, longitudinal bands;

B, B gives the Prussian blue sheen on the skin, not seen in any of the other races.

It goes without saying that this quintuple dominant, when mated with the
quintuple recessive carnifex, gives an F.l progeny resembling itself in warts

12 Europe, showing the geographical distribution of the races of the crested newt,

Triturus cristatus
Mapdrawnfrom thedatao flVolterstorff,\\is\\Mertensand Muller, 1751 andSmit . 198



and colour, and not differing greatly in body-form, since the two races are
rather similar in this respect.

In comparison with the other races, the familiar T. cristatus cristatus (Fig.
11) of Great Britain and the northerly parts of Europe is neither stocky on one
hand nor slim on the other, and the total length of the body (up to 135 mm) is
intermediate. The toes reach forward to the base of the hand, and in this
respect also cristatus occupies an intermediate position among the races.

Rcr, Rcr (meaning roughness of the cristatus type) gives coarse warts on the skin (it
is uncertain whether this gene is allelomorphic with RK):

Ter, Ter (meaning throat of the cristatus type) gives large white spots on the throat,
which therefore appears greyish from a distance (it is uncertain whether this gene is
allelomorphic with Tk):

S, S gives white spots on the flanks like those of karelini:

L, L gives irregular, dark, longitudinal banding of the belly, as in karelini:

b, b results in lack of Prussian blue sheen on the skin.

The valley of the Danube is inhabited by another race, danubialis. markedly
different in form from carnifex and karelini, but showing some resemblance to
cristatus. This is a small newt (maximum length 125 mm), slim, with a small
head. The limbs are slender, short, and inserted far apart, so that the tips of the
toes may not even reach the finger-tips. This newt moves in the water very
differently from the others that have been described above, with strongly
serpentine bendings of the slender trunk. There is often a yellow stripe along
the back of the female.

In its most characteristic form danubialis has this genetic constitution:

Rcr, Rcr gives coarse warts of the cristatus type;

Ter, Ter gives large white spots on the throat, as in cristatus:

S, S reduces the white spotting on the flanks to the carnifex level;

I, | prevents longitudinal banding of the belly by fusion of the darker spots. The latter
are rounded, sharply defined, and arranged at random;

b, b results in lack of Prussian blue sheen on the skin.

At the eastern extremity of its range, in the region of the Danube delta.
danubialis gives place to dobrogicus, which may be regarded as its exaggerated
counterpart, even more slender, but longer and with long fingers and toes.

It follows from the fact that the races interbreed with one another in nature at the
boundaries of their ranges, that the genetical constitution of all specimens of a
particular race is not the same. Gene-flow between the races probably accounts, for
instance, for the fact that danubialis is not always Rcr. Rcr: Ter. Ter: s, s: I I: b, b
Specimens have been recorded heterozygous for genes controlling warts (Rcr, r), and
others homozygous for the recessive (r, I). (iooi IThe same applies to the genes affecting
spotting of the throat. Specimens heterozygous for longitudinal banding of the belly
have also been recorded; interbreeding between these would result in the presence of
homozygous dominants (L. L) among the progeny. The possibility of independent
mutation is not excluded.



The four first-mentioned races all have 12 pairs of chromosomes; those of
dobrogicus do not appear to have been examined. Abnormalities tend to occur
in the maturation of the germ-cells of racial hybrids. In normal sper-
matogenesis the cells in any particular follicle keep pace with one another, so
that all are at the same stage of maturation at any given time; but in racial
hybrids this synchrony is disturbed, and the pairing of paternally with mater-
nally derived chromosomes is often deranged. This is in part due to the fact
that translocation’ has occurred in the course of evolution; that is to say, in a
certain race a part of a chromosome has become incorporated in another
chromosome, in which it did not ‘belong’ ancestrally. When the normal pairing
of paternally and maternally derived chromosomes is prevented by
irregularities of this sort, strange-looking chromosome complexes (‘trivalents’
and ‘quadrivalents’) are produced. Spermatogenesis often does not go beyond
the first meiotic division, and those that survive the two divisions often
degenerate at the spermatid stage. Nevertheless all male interracial hybrids (so
far as is known) produce some spermatozoa. [183]

When Triturus cristatus is hybridized with another species, T. marmoratus,
spermatogenesis is still more abnormal, but the differences are of degree rather
than of kind. The racial and specific differences of chromosomal behaviour in
the spermatogenesis of hybrids substantiate the degrees of affinity postulated
by taxonomists on entirely different evidence. 1621

If matings were made between typical members of the same race taken from
widely separated places, it is conceivable that abnormalities might be found in
the spermatogenesis oftheir offspringliooil; but there is no evidence ofthis.

While the eggs (primary oocytes) of the crested newt are maturing in the
ovary, the chromosomes become enormously long (up to about j mm) and
assume a very strange form. By examination of these we get a glimpse not
simply of racial differences, but of their immediate cause; for the ‘genonema’ or
string of genes is displayed before us in a remarkable way, and we seem to see
in action the causative agents that result in the differences of race.

These special chromosomes were first seen in 1878 in the developing egg of
the axolotl (Amblystoma tigrinum) by the German cytologist Walther Flem-
ming, and were studied by him in collaboration with a medical student named
Wiebe; but their extraordinary appearance suggested that they might be ar-
tifacts caused by the reagents used in making microscopical preparations. It
was four years later when Flemming at last published their results, with some
reservations about the possibility that the appearance of the chromosomes
might not represent accurately what had been present in life. [321 Meanwhile
they had seen similar chromosomes in other Amphibia and in certain unnamed
fishes. Ten years later a much more exact study of similar chromosomes in a
dogfish (Pristiurus) was published by another German cytologist, Riickert, to
whom we owe the familiar name nowadays universally applied to chromo-
somes of this type. ‘Very roughly’, he wrote, ‘one can form a plastic idea
of the structure of part of a chromosome if one thinks of a Lampencylin-
derputzer, the threads of which have been distorted by use and matted to-
gether.’f922] One of Riickert’s drawings is shown in Fig. 13 (p. 106). The name



of ‘lampbrush” was given from the resemblance— inexact, it is true— to the in-
strument in general use at the time for cleaning out the glass chimneys of oil-
lamps. It consisted of an axis from which bristles projected radially in all direc-

13 Rtickerts drawing of 'lampbrush ’chromosomes as he saiv
them in a developing egg of the dogfish, Pristiurus

From Riickert. 19221

It is now known that lampbrush chromosomes occur in the developing eggs
(primary oocytes) of a wide variety of animals in addition to Amphibia and
dogfishes. They have been described in certain reptiles and birds, in a starfish
(Echinaster), in the cuttle-fish (Sepia), and in Anilocra, a relative of the
woodlouse, but parasitic on marine fishes.f180. 182] All the animals in which
lampbrush chromosomes are known to occur, have yolky eggs. In the opinion
of one of the foremost authorities in this field of research, something correspon-
ding to a lampbrush phase is probably passed through at a particular stage in
the maturation of the eggs of all animals, but the appearance is disguised in
those cases in which the yolk is scanty.[180]

For our knowledge of the structure and significance of lampbrush
chromosomes we are indebted to many independent investigators, but to none
more than to Professor J. G. Gall of the University of Minnesota!374.375,376
and Professor H. G. Callan of St. Andrews University.1182. 181) It is clear, from
studies made by phase-contrast and electron microscopy, that the projections
at the sides of the axis are not like the bristles of a lampbrush, but are in fact
loops of a continuous thread of DN A (the genetic material, deoxyribonucleic
acid) that runs from one end of the chromosome to the other (or part of the
way along one chromosome of a pair and the rest of the way along its partner).
(See Fig. 14.)



- Each object within the nucleus is a pair of chromosomes, roughly parallel
with one another, and held together here and there by special connections
(chiasmata) (Figs. 13 and 14). Each chromosome consists of two parallel
threads (at least over a part of its course), and of the four threads (chromatids)

14 The basicstructure o flampbrush chromosomes

The diagram (not to scale) is intended to representa pair of these chromosomes. Only four pairs ofloops are
shown on each chromosome, but actually there are hundreds o f pairs on each.
Thestructureo fthechromomeresisbasedon Gall’ interpretation. 13761

that constitute the whole object two represent the genetic material derived from
the animal’s mother and two that derived from its father. The maternal and
paternal chromosomes, previously separate, have come together at an earlier
stage in the development of the egg (zygotene stage), and each has split
longitudinally into two threads (though the split may not be complete at the
lampbrush stage). At intervals the chromatids are coiled in such a way as to
make little lumps (chromomeres); from each of these a loop projects on each
side. In the diagram (Fig. 14) only four pairs of loops are shown on each
chromosome; actually several hundreds are present in some of the
chromosomes.

It is thought that the loops are the parts of the chromatids that are active, at
a particular moment, in synthesizing the gene-products; that is to say, the sub-
stances that enable the genes to produce their effects.

The twelve chromosome pairs differ in length and in the number and
arrangement of the loops. The number and arrangement are more or less con-
stant in any particular chromosome in all the developing eggs of all the in-
dividuals of a race, though there is some variation in different individuals and
at different stages in maturation of the egg. The approximate constancy in the
number and arrangement of the loops makes it possible to identify each of the
chromosome pairs. They are numbered from | to XII, no. I being the longest
and no. XII the shortest. The identification of the different chromosomes is
rendered much easier than it would otherwise be by the fact that there are a few
enormous, very thick loops, which are so helpful in identification that they are
called ‘landmarks’.

For students of the ethnic problem, the essential fact is that each of the
twelve chromosomes is very different in the different races of Triturus
cristatus. This subject has been studied by Callan and Lloyd,f181 who have



described in great detail each of the twelve lampbrush chromosomes in four of
the races of this species.

For the present purpose it must suffice to consider only chromosome-pair
no. X.* Fig. 15a represents this chromosome as it commonly occurs in the
race carnifex, but the figure has been simplified by omission of all the loops
except the landmarks, and details of the chromatids and chiasmata are not
shown. One notices at once the ‘giant loops’ situated towards what is arbitrari-
ly called the ‘left’ end (LE) of each chromosome. (Fusion of the sides of the
loop makes it look like a shapeless lump.) Callan and Lloydr 1821 have prepared

D

15 Some of the racial differences in fampbrush’chromosomes X of the crested new;.
Triturus cristatus

Only the ‘landmarks' are represented. (See text.) A, a pair of chromosomes X of the race carnifex. LE, ‘let"’
end: RE. ‘right’ end. B. ‘working map’ of chromosomes X of carnifex-. C. ditto, of karelini: D. of cristate-.
Diagram rearrangedfrom Callan and Lloyd. 11821

*  This symbol means that the serial number of the chromosome, in respect of length, is ten. It
does not refer to an ‘X-chromosome’ in the sense of a sex-chromosome.



for each chromosome what they call a ‘working map’ of a typical chromosome
of the race. The working map of chromosome X of carnifex is shown at B in
Fig. 15, and that of chromosome X of karelini at C. The general resemblance
and the differences are easily noted, especially the much smaller size of the
giant loop near the left end in karelini, and also the presence of a thickening of
the axis (‘axial bar’) at a particular place on the chromosome in this race.
Chromosome X of cristatus is shown at D in the same figure. It differs notably
from that of carnifex and karelini in the invariable absence of the giant loop
and in several other respects, but some of the landmarks can be recognized as
corresponding to those in the other races. The giant loop is also absent from
chromosome X in danubialis.

The landmarks are not all exactly the same in all members of a race. Com-
parison of drawings A and B in Fig. 15 gives an impression of the amount of
difference that may occur within a race.

The arrows in Fig. 15 indicate the positions of the ‘kinetochores’, which are con-
cerned in the movement apart of the chromosomes at cell-division. Axial bars of
karelini are actually situated ‘left’ and ‘right’ of the kinetochore, but are not shown
separately in the working maps.

Study of the complete sets of working maps representing the lampbrush
chromosomes of the crested newt impresses forcibly on the mind the degree of
difference in the genetic material of the races, but it is to be remembered that
these maps show only the landmarks. If maps could be prepared showing all
the loops in all twelve chromosomes, the impression would necessarily be much

Stronger.

- The races of Triturus cristatus illustrate a number ofimportant points about
[racial differences in general. These will now be considered in turn,

ft (1) A map such as Fig. 12, intended to give an impression of the
Ideographical distribution of races, must not be taken too literally as indicating
the exact range of each race. Each differently marked territory simply
represents an area within which the typical form ofthe race can be found. The
boundaries of these areas are not sharp, as they appear to be on the map, nor
do they necessarily remain constant over long periods of time; overlapping of
the races occurs, and intermediate forms are naturally commoner near the
mboundaries than elsewhere. The correct way in which to interpret a racial map
should be keptin mind whenever there is occasion to examine one.

t (2) None of the racial characters is quite constant. Apart from the im-
mediate hybrids there is a good deal of variation in size, colour, and the
proportion of parts; but no one could confuse the extremes, e.g. dobrogicus
with karelini, nor has anyone ever claimed to find a member of either of these
races living wild in (for instance) Great Britain or Sweden.

E(3) Not everyone agrees on the delimitation of the races. Thus
Wolsterstorffi lisil regards dobrogicus not as a race but as a subrace (forma’)
of danubialis, while Mertens and Muller[735] regard these as separate races.
Similarly, carnifex and karelini have been regarded as belonging to the same
race.Usi\ It foUows that no one can make a definite pronouncement on the
number of races in the species Triturus cristatus. In the case of man it has been



argued that the whole idea ofraces collapses, because the number ofraces can-
not be positively stated. The facts that have been given about the races of
Triturus cristatus show that this is not a valid argument. It is obvious that
dobrogicus shows closer resemblance to danubialis than to karelini. 1t is not of
very great importance whether we regard dobrogicus as a subrace of
danubialis or as a separate race; different authorities may properly be per-
mitted, in the present state of knowledge, to differ on this point. A serious error
would, however, be made if dobrogicus were said to be a subrace of karelini, or
if these two were regarded without qualification as being of the same race.

Similarly, it does not matter much whether carnifex and karelini are
regarded as racially or subracially distinct, but it would be quite wrong to
separate them and then put one of them in the same race as danubialis. Again,
the Balkan specimens of karelini resemble carnifex more closely than the
Asian ones do. One authority (a ‘splitter’) might even regard the Balkan and
Asian forms as separate races, and another might regard the Balkan form as a
subrace of karelini and give it a distinguishing name; but it is customary in this
case to be a Mumper’ and include them all under the single name of karelini. No
important error would be involved in any of these arrangements, but it would
obviously be wrong to ‘lump’ the Balkan form with danubialis.

4) Races are in many cases distinguished (in part) by the bodily features
that may be referred to by such names as ‘stockiness’ and ‘slimness’. These
loose expressions are convenient for certain purposes, but the features in ques-
tion can be accurately measured and described in statistical terms if necessary.
We have noted the stocky newt, karelini, and its slim counterpart, dobrogicus.
One can scarcely fail to be reminded of comparable differences among the
ethnic taxa of man. One thinks at once, for instance, of the stocky
Palaenegrid of Zaire and the slim Nilotid of the Sudan, or of the stocky
Alpinid and lanky Nordid (though the difference between these two Europid
subraces in this respect is not so marked as between the Negrid subraces).
There is, however, great variety in these major features of bodily structure. In
the newts, for instance, stockiness of the trunk is associated with long limbs,
and slimness with short, while the converse is true of man.

It will have been noticed that the features that differentiate the races of newts
are of two kinds: those that have been analysed genetically and those that have
not. The gross morphological features (shape of body and length of limbs, for
instance) do not lend themselves readily to genetical analysis. On hybridizing
the races, sharp segregation does not occur in respect of such features as these.
Whenever, in cases of this sort, segregation is not observed in the progeny ofa
cross, but only intermediates appear in succeeding generations of filial descen-
dants, one suspects that the feature under examination is controlled by
polygenes: that is to say, by many genes having cumulative effects. Since
different sets of polygenes must be assumed to control the shapes of many
different component parts of the body (many different bones, for instance, and
the muscles attached to them), it is probable that the total number of such
genes is in many cases large, in comparison with the number that can be
analysed genetically. In trying to determine the relationship of different races to
one another, one realizes how unsatisfactory it is to do no more than describe



the morphological characters, without being able to analyse the causes that
produced them. In a few animals, particularly the fly Drosophila, genetic
analysis of polygenes is a possibility;[7121 but in most cases, and above all in
man, where controlled matings cannot be made and reproduction is extremely
slow, such analysis is scarcely possible in the existing state of knowledge
(though an ingenious start towards it has been made in relation to human skin-
colour[1007. 1008l(see p. 159)).

The ideal to which one must look forward is a complete analysis of
polygenes. Until this ideal can be achieved, a paradoxical situation must exist.
The better the evidence of relationship, the less susceptible are the facts to
genetical analysis. 1571

(5) When chromosomes can be examined in the extended state as ‘lamp-
brushes’, the numerous differences between the gene-strings (genonemata)
characteristic of different races are rendered evident.

(6) Races often differ not only in form and coloration, but also in habits.
Some examples are quoted below (pp. 115—17). Triturus cristatus does not il-
lustrate this type of racial difference particularly well, for the mode of life is, in
general, similar; but attention has been called to the very different swimming
actions of carnifex and karelini on one hand, and of danubialis and dobrogicus
on the other. One is reminded of the rather stiff movements of most Europids in
walking, and the loose-limbed action characteristic of many Negrids. In the
ease of newts there can be no doubt that the difference is genetically controlled.
In man there may be an element of unconscious imitation in producing the
effects that are observed; but it is difficult to see how the differences could have
arisen and spread over enormous areas of the globe, unless a genetic element
were involved (though it is of course true that members of either race could
deliberately copy or avoid the actions ofthe other, if they wished).

(7) In the study of race, no attention should be paid to the political sub-
divisions ofthe surface ofthe earth. It would be a waste oftime, for instance, to
take a random collection of all the crested newts of Romania and describe their
average characters. It could be done: the average ‘Romanian’ among newts
could be described. Its body would be of moderate length, neither stocky nor
slim, with hind toes reaching to the bases of the fingers; it would neither swim
in the serpentine manner of danubialis and dobrogicus nor paddle like
cristatus, but make movements of an intermediate kind. Such a creature might
well exist in a narrow hybrid zone, but it would be quite unrepresentative of the
great majority of crested newts in the country, which would belong to one or
other of the three races that occur there. Anyone who wishes to describe the
facts accurately would induce, from a mass of information, the distinctive
characters of each race, and then plot its geographical distribution. Hybrid
zones might be assumed to exist at the racial boundaries, or ifthey could be ac-
curately defined, they would be included on the map (as, for instance, in Fig.
JO). It cannot be too strongly insisted that this is the proper procedure, for
otherwise important distinctions are necessarily overlooked. The ‘political’
method is only applicable when all the specimens in a particular country
happen to belong to the same race (for instance, T. cristatus cristatus in
Sweden). Yet over and over again, data (especially genetical ones) are collected



about heterogeneous populations of man, and treated together arbitrarily
because at a particular time they chance to be assigned by particular politicians
to a particular ‘nation’. Information collected in this way tends necessarily to
minimize and disguise the true facts about races and subraces.

The chimpanzee. Pan satyrus (Linn.), is chosen to provide another example
of racial distinctions.[950.9121 The reader may care to note the nature and extent
of differences between races in the animal that of all present-day species is
perhaps most closely related to man, not only morphologically but also in
respect of its blood-groups. The pygmy race (p. 113) is of special interest.

Misunderstandings about the races of the chimpanzee have arisen from the
fact that the naked parts are ‘flesh’-coloured in young chimpanzees of all races
and become blackish or black at the age of 10 or 12 years, for many descrip-
tions refer to immature specimens. The only parts that retain the ‘flesh’-colour
in old specimens are the penis of the male and the sexual skin of the female.
There is a tuft of white hair in the anal region in the young of all races.

The geographical distribution of the races is shown in Fig. 16.

16 Part ofAfrica, showing the geographical distribution of the races of the
chimpanzee, pPan satyrus
The black spot north of the Congo River, in the area occupied by the race satyrus, indicates

roughly the locality in which a specimen of paniscus is stated to have been captured.
Map drawnfrom the data o fRode. 19121 Coolidge, 1251and Urbain and Rode. lio«11

The ‘true’ chimpanzee. Pan satyrus Verus, is a native of West Africa; some
authorities have restricted the name of chimpanzee to this race. The skin of the face
darkens fairly evenly with age. leaving the lower part pale for a long time. The adult
male has side-whiskers and a white beard. The head is hairless along a narrow median
strip, giving the impression of a parting. The skull has strongly developed brow-ridges.
and the forehead has therefore a markedly concave appearance in side-view. The
cranium is high in the parietal region and descends steeply to the occiput.



East of the River Niger Pan satyrus verus is replaced by the bald chimpanzee. Pan
satyrus satyrus, characterized especially by the hairlessness and shining black scalp
over a considerable part of the surface ofthe head. The beard and whiskers are weakly
developed. The darkening of the face occurs irregularly in blotches that gradually fuse.
In most respects this race resembles verus, but the ears are smaller, the back of the
skull does not drop away so suddenly to the occiput, and the brow-ridges are strongly
developed, especially in the central (glabellar) region. Prognathism is more marked
than in verus. This race was studied in the wild state by the celebrated explorer, Paul
Du Chaillu, who named it Troglodytes calvus* fiss.2001 Under the name of Troglodytes
aubryi it was afterwards studied anatomically in great detail by Gratiolet and Alix,
whose well-illustrated description was published more than a century ago. 3oz

The race of chimpanzees discovered by the German explorer Schweinfurth in the
territory of the Niam-Niam cannibals, on the watershed between the Bahr-el-Ghazal
and Ubangi Rivers, is called in his honour P. satyrus schweinfurthi. This eastern race,
which is now known to extend as far as the vicinity of Lakes Albert and Tanganyika, is
more different from verus and satyrus than these from one another. In describing in
great detail the anatomy of this race nearly a century ago. Hartmann remarked that if
he had studied it fifteen years earlier, when species-mongering (‘Artmacherei’) was in
full swing, he would have made it a new species. 4@LThe skull is narrower, more
elongated, and flatter on top; the profile of the face is noticeably straight. The brow-
ridges do not rise up quite so markedly as in the other species. The skin of the face
darkens evenly. The fur is very abundant, and the male has well-developed side-
whiskers and a beard.

The pygmy chimpanzee, Pan satyrus paniscus, was discovered much later
than the other races, and only made known to the scientific world in 1929.(9491
It had previously been supposed that no chimpanzees occurred south of the
River Congo, but in fact this little animal is quite widely distributed in the
forested region enclosed by the great northerly bend of the river[947.225I (Fig.
16). In 1939 an adolescent male was discovered north of the great river, in the
Haute-Sangha district;! 1081.9131 that is to say, in the territory of P. satyrus
satyrus. If paniscus can really maintain itself in the territory of satyrus, this
pygmy chimpanzee might qualify as a separate species: but confirmation
would be necessary.

P. satyrus paniscus is a much smaller ape than verus, satyrus, or schwein-
furthi. When adult, it retains many characters, apart from size, that distinguish
juveniles in the other races.1949.225.1081.9131 Of these the most obvious is
perhaps the white anal tuft; the ears are small; the forehead is better developed
and the head more convex above than in adults of the other races; the back of
the head falls away sharply to the occiput; the brow-ridges are not very promi-
nent and there is not a deep depression behind them; the orbits are nearly cir-
cular and close together, so that the frontal sinuses are almost squashed out of
existence; prognathism is slight; the canine teeth are small: all these are
juvenile characters in the other races (though blackening of the facial skin oc-
curs earlier in paniscus than in the others).

*  Both Schwarzi9s0l and Rodei9i2i maintain that Du Chaillu’s species Troglodytes kooloo-
kambal\vt\ was also in fact P. satyrus satyrus. This seems improbable. It was more likely to have
been a specimen of verus.



Since it retains juvenile characters when adult. Pan paniscus is an example
of what is called a ‘paedomorphous’ form. This is a subject of particular
significance in relation to the present book, for it provides a remarkable
counterpart to the small peoples among human beings, such as the Negritids of
the Malay Archipelago, the Bambutids (pygmies) of central Africa, and the
Sanids (Bushmen of the southern part of that continent). Adults of these three
taxa bear about the same size relation to ordinary human beings of other ethnic
taxa as paniscus does to the other races of chimpanzees, and all of them show
juvenile characters, apart from size, when adult. The subject of paedomor-
phosis is discussed in a general way on pp. 137-8. and Chapter 17 is devoted
to the physical characters of the Sanids.

SchwarzIQ49! considers that PaniSCus is closest in some of its characters to Satyrus,
but Coolidge. in his detailed description, relates it especially to schweinfurthi. 12251

The races of chimpanzees differ from one another in the cries that they
utter.1947| but wild anthropoid apes do not lend themselves particularly well to
the study of racial differences in habit. They are nowhere abundant animals,
and study of their behaviour under natural conditions of life is necessarily a
slow process requiring great patience. Detailed observations have indeed been
made on wild chimpanzees, but there is not much information about
differences between the habits of the various races. A few remarks will be made
here about certain differences in habit between the races of the gorilla, and
attention will then be directed towards those species that lend themselves par-
ticularly well to studies of this sort. Carefully planned experiments of the kind
that have been carried out with wild deer-mice (pp. 115-16) are unfortunately
impossible with man’s nearest relatives, the chimpanzee and gorilla.

No fewer than ten species of the genus Gorilla have been described, but
careful study has revealed that the morphological characters on which this sub-
division of the genus was based are in fact very variable from individual to
individual.12241 There is great variation in the shape and size of the sagittal crest
and brow-ridges and in the shape of the occiput in this animal. It is usual
nowadays to recognize only one species. Gorilla gorilla, and two races, G.
gorilla gorilla and G. gorilla beringei\224\ The former, the so-called ‘coast’
gorilla, occupies roughly the same territory as the Satyrus race of chimpanzees,
while beringei. the ‘mountain’ gorilla, is confined to a much smaller area to the
west of Lakes Edward. Kivu. and Tanganyika. The typical mountain gorilla
has a longer palate and generally a narrower skull than the other: the arms are
shorter, the legs longer, and the coat of hair thicker. It has been claimed that
only one skull in five can be identified with certainty as belonging to one form
or the other. Those specimens of the mountain gorilla that have been tested for
blood-groups belong to ‘A’, those of the coastal form to ‘B'.1 189l It is probably
the overlap in some of the characters that causes zoologists to regard the two
forms as racially and not specifically distinct. Since the areas they occupy are
not contiguous—indeed, they are nearly 600 miles apart— there is no ques-
tion of interbreeding in nature, and beringei bears much the same relation to
gorilla as many ‘races’ on oceanic islands do to their continental represen
tatives. Since gene-exchange cannot occur, literal application of Dobzhansky’s
definition (p. 74) might cause one to regard these two forms as separate



species. It is presumably taken for granted, however, that they would inter-
breed if it were possible for them to meet under natural conditions.

The most interesting difference between the two races concerns their habits.
The mountain gorilla, occupying as it does an elevated region in the Mitumba
range, is adapted for resistance to cold. It is a bulk feeder, and defaecates five
or six times a day; it almost invariably fouls its nest. The coastal form eats
more fruit, and one might suppose that this would have a laxative effect; but it
seldom defaecates more than once a day, or fouls its nest.[786] It would appear
from the literature of the subject that these habits are carried over into captive
life. In cases of this sort it is often not easy to distinguish with certainty
between built-in differences, imposed by genetic constitution, and those
resulting directly from environmental effects.

Innumerable instances could be quoted of differences in behaviour shown by
the races of a single species. The pipit, Anthus spinoletta, will serve as a typical
example. The water-pipit, A. spinoletta spinoletta, is a bird that frequents the
regions of marshy meadows and dwarf trees in the high mountains of central
and southern Europe. Its slightly smaller size and thin white stripes above the
eyes and at the extreme edges of the tail distinguish it from the rock-pipit, A.
spinoletta petrosus, which departs so far from the habits of the other race that
it confines itself to the vicinity of rocky sea-coasts.Fgo2l The physical
resemblance is very close, for the parts corresponding to the white stripes in
spinoletta are paler than the rest of the body (though not white) in petrosus; yet
the chosen habitats are entirely different, and the rock-pipit feeds on the marine
molluscs and Crustacea ofthe beach.

The question arises, whether the selection of habitat by members of a par-
ticular race is controlled by innate tendencies, or whether the environment of
the young imprints on their minds an idea of the ‘right’ habitat in which to
spend their lives. This subject has been investigated experimentally by Dr. S. C.
Wecker of the University of Michigan.fii24, 1125] He chose the deer-mouse,
Peromyscus maniculatus, for his investigations. This species consists of many
races, some living in prairies and others in forested areas. Members of the
prairie races have shorter ears and tails and are somewhat smaller than those
that inhabit woodland. A prairie or grassland form, bairdi, and a woodland
form, gracilis, both occur in the countryside near the University of Michigan,
each keeping to its own chosen habitat. Dr. Wecker’s object was to discover
the immediate cause of the selection by bairdi of grassland in preference to
woods.

To study this problem he chose the sharp edge of a wood of oak and hickory
trees where it abutted on grassland, and fenced off a large pen that included
both habitats. Mice were set free in the pen and allowed to choose whichever
habitat they preferred. Their movements were recorded automatically by
ingenious devices, which need not be described here.! 1124, 1125]

Wild mice of the race bairdi, when placed in this pen, elected to occupy the
patch of grassland in preference to the wood, but this might have been a result
of their experience when young. Wild bairdi were therefore brought into the
laboratory to produce offspring. The latter had had no experience of any
natural habitat, but when placed in the pen they showed a very marked



preference for the grassland. It follows that prairie deer-mice of the race bairdi
inherit an innate preference for their natural habitat, and it may be concluded jfl
that in this respect they differ from gracilis and other woodland races.

The experimentsjust recorded do not prove, however, that the early environ- 9
ment is altogether without effect. Luckily it was possible to study this subject®
experimentally. It appears that the tendency of prairie deer-mice to choose the m
‘right” environment when living in the wild is maintained by natural selection; m
for when bairdi is reared in the laboratory for twelve or more generations, f |
without any experience of a natural habitat of any sort, progeny placed in the
experimental pen show no well-defined preference for either habitat, but dis-fl
tribute themselves in woodland or grass at random.

This ‘laboratory’ stock of mice, in which the selective capacity as regards®
habitat had become attenuated, provided material for further interesting®
experiments. Some of them were put with their mothers in a closed pen con-fl
taining grassland only, before their eyes had opened. After about a month infl
this environment, the idea of grassland had been imprinted on them; for when®
transferred to the experimental pen and thus given the choice of grass or wood,9
they showed a marked preference for the former. This proved that the early en*M
vironment could exert an effect, but further experiment showed it to be of afl
limited kind; for when young of the ‘laboratory’ stock were brought up in a
closed pen containing only woodland before being given a choice of woodlandH
and grass in the experimental pen, they showed no particular preference for®
wood or grass. Thus the attenuated ‘laboratory’ stock still retained an innate*
capacity to receive the impression of grassland but not of woodland.

This interesting experiment strongly suggests that a genetical differences
affects choice of habitat by races of the deer-mouse, though an element o f®
doubt may arise from the fact that the tendency towards a particular choice ii®
lost after a sequence of only twelve generations in the absence of natural selec*H
tion of the fittest to survive. The experiment would also have been more®
demonstrative ifit had been repeated with gracilis.

Races of animals differ in what might be called temperament, and there ism
reason to believe that a genetic element is concerned. It has been shown by*
experiments on rats that genes affecting body-weight, the size of various™
organs, the dimensions of the skull, and other physical characters, may also9
influence tameness and docility. [175]

A particularly interesting example of racial differences in innate behaviour®
patterns is provided by the honey-bee, Apis mellifera* Linn. The researches of!
von Frisch on the ‘language’ of this animal are well known. Thanks to hisfl
remarkable studies it has become a familiar fact that worker bees can tell one!
another in what direction and roughly how far away a source of food iffl
situated. It is not necessary to describe the ‘language’, which is very cleariifl
explained in von Frisch’s own writings.f363,364,365]f It must suffice to say her®
that a worker bee of the race A. mellifera carnica, having found a source off

* This specific name is often mis-spelled mellifica. The rules of nomenclature require that Lm*a
naeus’s spelling should be followed.

f There is an excellent working model, explaining the language, in the Oxford Universij*H
Museum.
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food at some distance from the hive, returns home and performs a particular
dance that gives the necessary information to other workers, which fly off and
find it. The distance is indicated by the speed at which the dance is performed:
the faster, the nearer.

Now another race of this species exists, the ‘Italian’ A. mellifera ligustica,
which uses—to speak metaphorically—another dialect of the same language.
This differs in two respects. First, ligustica uses a different dance to indicate
direction and distance, when the food-supply is close to the hive. Secondly, for
longer distances her dance is the same as carnica's, but her scale is different: to
indicate a particular distance, she dances more slowly than carnica does. When
members of the two races are kept together in the same hive, they confuse one
another, because they misinterpret one another’s symbols. Worker bees of the
race ligustica in a mixed hive respond to the message of a carnica forager by
looking for the food too close to the hive, and conversely a ligustica forager
sendsthe carnica workers too far away on a useless journey.[365I

There is no evidence that young workers are taught the ‘language’ by their
elders, as children are taught to speak. The capacity to communicate ideas of
direction and distance is innate, and the races differ innately in this important
component of behaviour.

Although the environment plays such a preponderant part in human
language, yet there seems to be no doubt that a genetic element is involved, as
Eimer claimed more than eighty years ago.[3(MI The etymology and grammar of
languages are passed on from one person to another in the course of life, but
the phonetic element in speech depends in part on inherited characters, which
make it easy or difficult to produce certain sounds. This was first established
clearly by Professor C. D. Darlington in an article published in a genetical
journal, [247,248] in which he considers the geographical distribution in Europe
of people who can readily pronounce the various sounds of the th group (as in
this, thick, and the related sound in the Basque language), and those who can-
not. He follows the past history of human migrations in relation to changes in
the distribution of this capacity, and comes to the conclusion that difficulty in
pronouncing these sounds has spread with human populations from the east.
Invaders may adopt the languages of their new territories, while retaining their
own phonetic capacities or incapacities; the latter may thus be transferred to
quite different languages. He brings forward evidence that there is a correlation
between a low frequency of the gene for the ‘O’ blood-group in a population
and difficulty in pronouncing the th sounds.

Darlington expresses his findings in national instead of ethnic terms; but as
a broad generalization (subject to reservations where particular local groups
are concerned), one may say that a low frequency of //r-speakers is found
among Alpinids, Osteuropids, and Armenids, while most ~-speakers are found
among Nordids and Mediterranids.

The role of genetic factors in the development of speech-sounds has been
treated in some detail by Brosnahan.ri46]



3 Some taxonomic and
evolutionary theories

TYPICAL FORMS

Much OF the misunderstanding that arises in discussions of the ethnw
problem would be avoided if those who intended to study man would first gaol
experience of general taxonomy; that is to say, of the principles used in the!
systematic arrangement of organisms into taxa. These principles are based on]
studies of animals and plants, and have been secondarily applied to the human
Formenkreis. In biology the subject exists on a far more extensive basis, far
our attention is concentrated not on a single Formenkreis, but on all the taxal
from the subrace to the phylum, and as a result the principles stand out n
much bolder relief. Many students of man have indeed taken a preliminan
course in biology; but modern developments in that science have been sol
wide-ranging and of such great interest that teachers in elementary classes hava
naturally focused their attention on them, almost to the exclusion of the weal ™
of knowledge accumulated in earlier times about the variety of organisms and
the principles that should guide one in the attempt to gain an impression of4
taxon as a whole, and of its history in the distant past. A new generation wj
teachers has grown up, well equipped to teach certain important branches «
biology, but perhaps less so to impart a real understanding of taxonomfl
biology. Particular organisms are chosen to illustrate particular aspects of
animal or plant life, but the study of the taxon as a whole is either omittejl
altogether, or undertaken only by a few of those who make zoology or botanffl
their major subject; and of this limited number, very few indeed beconfl
anthropologists. As a result, man and his subdivision into ethnic taxa are often
studied in an isolated manner, by persons unacquainted with the massive]
knowledge and understanding that exist and have not been rendered less true <9
less relevant by recent advances in particular fields.

Animals are classified into their taxa by their resemblances, and so far as'
possible by those resemblances that are due to common ancestry. The taxon
whether ‘large’—a class, for instance—or ‘small’, such as a Formenkreis or a
race, consists of individuals, no two of which (not even ‘identical’ twins) are]
exactly alike. The grouping into taxa, large or small, can only be done by peri
sons gifted with the capacity for induction, who are capable of recognizi®
such resemblances as exist. They will form in their minds an idea of a ‘typical
member of the group, and will note the departures, in various directions, froiii
this form, (It will be recollected that the ‘type’ of a species need not be typica|
of it. See p. 67.) Some members of a taxon may show specializations adaptea
to the performance of particular functions; some may be ‘degenerate’ in thea



sense of having lost, in the course of evolution, certain structures that were
possessed by their ancestors; some may be ‘primitive’, having never attained
the stage of evolution that characterizes the more ‘typical’ forms. In many
cases it is scarcely possible to invent an actual definition of a taxon that will
describe every member of it, yet will distinguish it satisfactorily from every
other kind of animal; but one markedly aberrant form is often so obviously
linked up by intermediates with others that are less aberrant, that the reality of
the taxon as a natural unit impresses itself forcibly on the mind. It may be
found best not to attempt an all-inclusive definition, but to draw up a descrip-
tion that covers the typical members of the group, and to note the various
departures from it.

It is important to realize the limitations of statistical methods in taxonomy.
One cannot idealize a ‘typical”’ member of a taxon by simply counting or
measuring and then subjecting the figures obtained to statistical analysis. An
example taken from the class Gastropoda (‘univalves’) of the phylum Mollusca
will make this clear. Some members of this taxon (e.g., Trochus, the common
top-shell of our sea-shores) have no specifically genital pores: the spermatozoa
or eggs are discharged into the kidney and find their way into the sea through
the urinary duct. Others, such as the ‘triton trumpets’ (Charonia, see Fig. 17a,
p. 120), have one genital pore, carrying either spermatozoa or eggs to the
exterior, according to sex; others again, being hermaphrodite, have two, one to
~discharge each type of genital product; yet others have these two, and a third
to receive spermatozoa from another individual— this occurs in various sea-
islugs (Nudibranchia). It would not be sensible to count the number of genital
pores in all kinds of gastropods, find the arithmetic mean, and state that the
[typical form has (say) 1*87 genital pores.

One cannot determine which animals should be included in the Gastropoda
and which excluded from it by consideration of metrical data alone. This would
be a serious error, yet a comparable one has been made in anthropological
lwritings. For instance, in making a statistical study of all the known
[mPalaeolithic human skulls of Europe, the statistician G. M. Morant took a set
;0f measurements from each, without considering whether the parts measured
.were those that distinguished various ethnic taxa or not.i/6l These
measurements, when analysed statistically, might give the impression that all
the skulls belonged to members of a single, homogeneous population, and this
Iconclusion has in fact been derived from his data by several anthropologists.
Morant himself did not make this mistake. He admitted, in the paper in which
he described his findings, that ‘the treatment of the series as a sample from a
fsingle homogeneous population may obscure some ethnic relations of great im-
portance’. In other words, his work was carried out on the assumption that the
population was homogeneous, when manifestly it was not. For instance, the
eso-called ‘negroides’,\\04] whose skeletons were found in the Grotte des
Enfants, near Mentone, are strikingly different from Cro-Magnon man. [471
r Attention has already been called to this error (pp. 111—12), which might
be described as ‘political taxonomy’. A certain district, defined by national
boundaries, is treated as though it contained a homogeneous population,
[Whether in fact it does or not; this is then compared with another such district,



17 Typical and untypical gastropods

Typical: A, Charonia nodifera. pr, proboscis; ten, tentacle. B, shell of Charonia nodifera.

Untypical: C, D, the bivalve gastropod, Tamanovalva Umax, from the left side and from above, ot, olfac-
tory tentacle (rhinophore). E, wormlike gastropod, Enloconcha mirabilis, an internal parasite of as
echinoderm. al, alimentary canal of Enloconcha; kn, its knoblike ‘head’; ov, its ovary, x. alimentary canal,
and y, so-called ‘haemal space’ of the echinoderm, Synapta digitata.

A, from Poli;188L B, from Reewg[837) C and D, from Kawaguti and Baba\ 15721, from Muller, vm

Lettering by the author.



treated in the same way. This procedure has been adopted on a large scale in
the study of blood-groups in Europe. That it is not a reliable method of
exposing biological truths is demonstrated by the fact that no one adopts it
when ethnic differences are so obvious, even to those untrained in
morphological anthropology, that they cannot be overlooked. Thus, no one
studying blood-groups in Australia ‘lumps’ the aborigines (Australids) with
persons of European origin; clearly one would only confuse the results by so
doing. In taxonomy one must use common sense, morphological insight, and
evidence from palaeontology, too, ifthis is available, to discover which animals
(or men) fall into a natural group or taxon, and to gain an impression as to
which members of it may properly be regarded as typical, which primitive, and
which specialized.

The various taxa of animals—the phyla, classes, orders, and the
rest—provide almost unlimited scope for illustration of these ideas, but there is
perhaps no group better adapted to the purpose than the very large class of
Gastropoda. This includes the familiar garden snail, Helix aspersa, but no one
acquainted with its anatomy would choose this species as typical of the group
as a whole. Its reproductive system is very complex, and its nerve centres con-
centrated in a small region of the head instead of being distributed in various
parts ofthe body, as in so many members of the group. The spirally coiled shell
is, however, characteristic of very many gastropods.

In choosing such a large and diverse assembly of animals as a class to
illustrate the ideas of typical, specialized, degenerate, and primitive members of
a taxon, | am simply using an extensive canvas to show in bold outline what
will appear again in miniature, but nevertheless distinctly, when in subsequent
chapters the taxon under consideration will be a single Formenkreis and the
human races that compose it. The ideas are fundamental and must be grasped
from a preliminary study of easily interpreted material, before the facts of
physical anthropology can be properly appreciated.

In seeking a typical form, one must avoid those that are primitive, for these
are in certain respects untypical, since they possess features that are not
represented in most members of the class, and lack others that occur in many
or most. Different authorities would no doubt choose somewhat different
forms, but one cannot go very far wrong in selecting an unspecialized member
of the order Pectinibranchia, such as the ‘knobbed trumpet triton’, Charonia
nodifera (Lamarck) (often called Triton nodiferus); indeed, this is precisely the
form chosen by Parker and Haswell for rather detailed description, as
characteristic of the class as a whole, in their Text-book o fzoology.!s201 This
large marine gastropod (Fig. 17a, b) has been recorded from British seas and is
common in the Mediterranean; members of the genus occur in the Red Sea and
off the coast of South Africa, and their range extends across to the South
Pacific Ocean, where the shells are bored near the tip by the natives ofthe New
Hebrides and other islands to form trumpets for long-distance communication.

In a book such as this, a detailed description of the anatomy of C. nodifera
would be out of place, but anyone who is at all familiar with the gastropods can
see at a glance, by looking at the text-figure, that there is nothing highly
specialized about its external characters; and the internal ones are such that a



student who has examined them is in a favourable position to understand the
anatomy of almost any gastropod that is not markedly specialized or aberrant.
C. nodifera has a spirally coiled shell, protecting a corresponding coiled
visceral hump; a ‘mantle’ or fleshy fold hanging down from the hump; a flat
foot on which the animal moves; a ‘tongue’ (radula) provided with teeth, and
an alimentary canal ending in an anus; eyes, and a statocyst or gravity-organ;
a complicated nervous system, consisting of paired nerve-centres (ganglia),
joined by nerves called commissures and connectives; and a single genital
gland (testis or ovary, as the case may be, for the sexes are separate).

No one who wished to name a typical gastropod would choose one of the
cowries (Cypraea) for the purpose. The shell of these animals is very untypical
of the group as a whole, for each succeeding whorl almost entirely covers the
preceding ones, so that it could scarcely be guessed that the structure had ever
been spiral. Beyond this, the part of the shell that separates the successive
whorls is gradually absorbed, so that even internally the spiral structure is
removed; and the aperture of the shell, instead of being rounded, is flattened to
a slit. Yet the anatomy of the soft parts is not very abnormal, and Cypraea falls
into the same order as Charonia. Another untypical gastropod is Umbrella, a
Mediterranean form, in which the shell is flattened and resembles the object to
which the generic name refers; no trace of spiral structure persists in it. Other
gastropods, again, have lost the shell altogether in the course of evolution. The
strange planktonic form, Pterotrachea, is an example: not only the shell, but
the visceral hump also has disappeared: so have the tentacles; and a long
thread-like appendage hangs out from the posterior end of the body.

These animals, however, are only untypical to a moderate degree; there are
far more astonishing departures from the characteristic gastropod form. One of
the most extraordinary was only discovered quite recently. A glance at the shell
shown in Fig. 17c and D, would convince almost anyone that the animal was a
bivalve— that is to say, one of the Lamellibranchiata and not a gastropod at
all. This curious animal was discovered in Japanese seas in 1959.1572] Unlike
the lamellibranchs, however, it has a head and eyes and olfactory tentacles. A
study of its internal anatomy shows conclusively that despite its bivalve shell it
is a gastropod, belonging to the subclass Opisthobranchia.

In the course of evolution certain animals have become simpler in structure
than their ancestors were, generally as a result of their restriction to a very
limited habitat. Very untypical, ‘degenerate’ forms often originate in this way.
The gastropods provide some excellent examples. It will be allowed that no
one, not already acquainted with the facts, could possibly suppose that the
wormlike creature shown in Fig. 17e was a gastropod. This is Entoconchc
mirabilis, and the specific name does not exaggerate its peculiarity. The animal
is a parasite in the body-cavity of the marine holothurian Synapta digitate
(related to the ‘sea-cucumber’, Cucumaria, and to beche-de-mer or trepang). It
was discovered by the German physiologist and comparative anatomis:
Johannes Muller[78]] in the course of his study of the holothurian. It lives
attached to a haemal or ‘blood’ vessel on the wall of its host’s intestine (Seen or.
the left of Fig. 17e). The reader may find it instructive to compare the following
description with that of the typical gastropod, Charonia, given above. In its
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adult state E. mirabilis has no spirally coiled shell, nor indeed any shell at all;
no visceral hump, no mantle, no foot, no radula, no anus, no eyes, no statocyst,
no nervous system—but two genital glands (an ovary and a testis)! One may
well ask how such an animal can be called a gastropod, for we have here an
extreme example of departure from the typical. Yet it is universally allowed by
zoologists that E. mirabilis belongs to this class, and indeed to the same order
(Pectinibranchia) as Charonia. Its position in the classification is determined
partly by a study of its development, and partly by comparison with an
interesting series of intermediate forms that connect it with typical members
ofthe group.

From what has been said it will be understood that there are gastropods that

may be called ‘typical*, because they represent so well the group as a whole,
and others so specialized or degenerate that they can only be called untypical.
It will be realized that it is almost impossible to frame a definition that will in-
clude all gastropods and exclude all animals that are not gastropods; for if it
were to cover the extremely aberrant forms, it would necessarily be so vague
and all-inclusive as to conjure up no clear idea in the mind, and it would in fact
be useless. If, however, one learns the characters of the typical forms, and then
studies the progressive departures from the norm \mt\\ such extremely aberrant
offshoots as Entoconcha mirabilis are reached, one can delimit the class with
confidence. The idea of the typical is valuable in taxonomy; and it is in-
escapable, because anyone who looks will see it, even though the perfectly
typical form may not be found. The idea is applicable to a\\ taxa, at any rate
from the class downwards, although naturally the extremes of divergence are
not to be expected in the minor range of the taxonomic hierarchy, among the
genera and species. But even among the races, in man as in animals, the idea is
valid and indeed manifest, though intermediates produced by hybridity may
make the proportion of typical forms lower than it would otherwise be.

There are some who argue against the idea ofthe typical, claiming that this is a mere
abstraction, without reality; yet anyone who thinks it necessary may choose a par-
ticular individual as his type. This is precisely what the philosopher. Sir William
Hamilton, did in respect of man.

The class man* includes individuals, male and female, white and black and
copper-coloured, tall and short, fat and thin, straight and crooked, whole and
mutilated, &c., &c.; and the notion of the class must, therefore, at once represent all
and none of these. It is evident, therefore, though the absurdity was maintained by
Locke, that we cannot accomplish this; and, this being impossible, we cannot repre-
sent.to ourselves the class man by any equivalent notion or idea. All that we can do
is to call up some individual image, and consider it as representing, though in-

' adequately representing, the generality. 14611

It is unlikely, however, that many zoologists, in forming their ideas about typical
members of a taxon, do actually think of a single individual. They are more likely to
discard temporarily from their minds all extremely primitive, specialized, or aberrant
animals that clearly belong to the taxon but do not adequately represent it; they then

build up the idea of the taxon from what remains, and regard any form as typical if it
falls within the scope of the idea.

Itis scarcely necessary to remark that Hamilton does not use the word ‘class’ in the sense in
which it is used in the taxonomy of animals.



It would be possible to carry out an experiment to determine whether the idea of the
typical is valid. In teaching comparative anatomy it is usual to select one species of a
taxon and make an exact study of every part of its body and then proceed to a much
less detailed review of the structure of other members of the taxon. including those that
depart most significantly from the form that has been chosen for special study. It
would be possible to arrange that one half of the class used Charonia nodifera as the
example chosen for detailed study, and the other half Enloconcha mirabilis. The whole
class would then join for the general review. At the end. the same examination on the
anatomy of the Gastropoda would be set to both halves of the class. It is scarcely
possible for any comparative anatomist no doubt that those who had studied Charonia
would gain significantly higher marks (unless, indeed, the students of Entoconcha had
surreptitiously studied some more typical form before joining the others, as they would
be severely tempted to do); and those who had studied Charonia would also be at a
great advantage when the time came to study the remaining classes of the Mollusca.

PRIMITIVE FORMS

Some memorable words taken from a contribution by Sir Ray Lankester to
the Encyclopaedia Britannica will serve to introduce the idea of the ‘primitive’,
as that word is used in biology. He is here considering not just the class of gas-
tropods. but the phylum Mollusca as a whole. He constructs

a schematic Mollusc, which shall possess in an unexaggerated form the

various structural arrangements which are more or less specialized,

exaggerated, or even suppressed in particular members of the group. Such a

schematic Mollusc ... may be taken as more or less coinciding with what we

are justified, under present conditions, in picturing to ourselves as the
original Mollusc or archi-Mollusc.|63il

It will be noticed that in this passage Lankester goes back in imagination far
beyond the typical forms to a primitive ancestor common to all members of the
phylum.

In many taxa of animals one need not use imagination to find a primitive
form. Studies in comparative anatomy will reveal that certain members of a
class are simpler in many respects than others, but show no sign of
degenerative changes; and these forms often resemble, more or less closely, the
comparable simple members of other classes of the same phylum. Further, if
fossils have been left in the older sedimentary rocks, it may be found that the
forms supposed to be primitive on grounds of comparative anatomy are in fact
very similar to animals that existed in far-off times, before the ‘typical’,
‘specialized’, and ‘degenerate’ representatives of the group had evolved. It
happens not very rarely that a living animal, previously unknown, is discovered
which closely resembles the members of a primitive stock till then known only
from its fossil remains in ancient rocks. Such forms are often called ‘living
fossils’.

The facts related in the preceding paragraph can be well illustrated by
reference once again to the gastropods.



In the typical form, Charonia, there are many organs that occur only on one
side of the body; but in other species, simpler in structure but not degenerate,
these organs are seen to be paired, left and right. A study of all the relevant
facts indicates that in the ancestral gastropod these organs were represented by
an equal left and right pair, like the kidneys, for instance, in our own bodies;
but in the course of evolution the strange spiral twisting of the body had
gradually resulted in the reduction and finally in the elimination of the organs
that were originally on the left side, but were twisted to the right; while the
organ ofthe other side, brought over to the left, remains large. The twist can be
seen to occur at an early stage in embryonic development. In the account that
follows, the words ‘left’ and ‘right’ refer to the final situation of the organs in
adult animals.

In Charonia and in an enormous number of other species of gastropods,
only the left-side organs remain. This applies to the following:

the gill (ctenidium) or respiratory organ;

the organ of chemical sense (osphradium), which tests the water entering the gill-
chamber (mantle-cavity);

the mucous (hypobranchial) gland, which secretes a substance that keeps the gill-
chamber clean by sticking together faecal and other particles;

the vessel (auricle) that brings blood to the main contractile organ (ventricle) of the
heart;

the renal or excretory organ.

In a few gastropods, however, the ancestral condition is retained, for all
these organs are still present on both sides ofthe body, though the left and right
members of a pair are commonly unequal. A good example of such a creature
is the ‘ormer’, Haliotis tuberculata (Fig. 18a, p. 126), which occurs off the
coasts of the islands in the English Channel, and indeed is sufficiently abundant
there to form the basis of an industry, since the flesh is edible. Other species of
the genus occur in Californian, Japanese, and East Indian seas. In California
the local species is known as the ‘abalone’. Many who are familiar with
Haliotis as an article of food are probably unaware of its special scientific in-
terest as a primitive gastropod.

Haliotis is specialized in certain respects (as many primitive animals are). It
is flattened from above, and the spiral form of the shell is greatly reduced; in-
deed, there is little of it left except the enormous last whorl, which contains
almost the whole of the animal (Fig. 18a). As a result, the shell shows some
resemblance to a human ear, and it is this that gives rise to the name of‘ormer’
(a contraction of the French oreille de mer), by which the animal is known in
the Channel Islands; the scientific name of the genus has exactly the same
meaning. Haliotis would be an almost ideal example of a primitive gastropod if
only its visceral hump and shell took the form of a gradually expanding spiral.

The left gill of H. tuberculata is decidedly bigger than the right; the left
hypobranchial gland is very much larger than the other; the left auricle is slightly, and
the left kidney considerably, smaller than the right. [232IThe osphradia are about equal.
Another primitive form, Fissurella, which occurs in British seas, is remarkable in
having exactly equal left and right gills (Fig. 18b), but this is perhaps a secondary
condition, consequent upon the assumption ofa somewhat limpet-like shape.



Wherever in a taxon of animals we find a primitive form, we may expect to
see in it resemblances to members of related taxa. We may therefore look
among other classes of Mollusca for features in which Haliotis resembles them;
and we shall certainly not be disappointed, for this animal is a good example of
a form that has retained many characters which must have been possessed not
only by ancestral gastropods but also by the ancestors of all the classes of
Mollusca, but which have been lost in the course of evolution by all the gas-
tropods except the primitive ones.

18 The primitive gastropods Haliotis tuberculata
(A) and Fissurella sp. (B)

The mantle of Fissurella has been cut longitudinally and turned

aside to the right (e) and left to show the two equal gills

(ctenidia), d. a, tentacle; b, foot; fi, hole in mantle; g, anus; h

and f openings to exterior of left and right kidneys; p. head.
A,from Fischer; 13341 B,.from Lankester. [631]

Brief mention must be made here of other molluscan classes, for the benefit of those
readers who have not made a study of this great phylum. Of these classes the most
familiar is the Lamellibranchiata or ‘bivalves’, of which the mussel and oyster are
examples. Everyone has also seen or read about the squid and octopus, and perhaps
also the pearly Nautilus. The symmetrically wound spiral shell of the latter is rather
similar to that of the ammonites shown in Fig. 21 (p. 133); it is sometimes displayed as
an ornament. These three—squid, octopus, and Nautilus—are representatives of the
class Cephalopoda.

The other classes of Mollusca are much less likely to be known to those who have
not studied zoology. One of them indeed, the Monoplacophora, was not known to
anyone, except as a misunderstood group of fossil shells, until 1952, when a few
specimens of a single species (Neopilina galatheae) were obtained by trawling in the
depths of the Pacific Ocean, west of Costa Rica. 165l While still known only by their
fossil shells, the members of this group had been regarded as aberrant limpets—that is,
as gastropods; but their soft parts showed them to be quite different in structure, and
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very remarkable for the serial repetition of some of their organs. The Polyplacophora
or chitons, not wholly dissimilar, are another primitive group, their most obvious
feature being the presence of eight calcareous shells strung out in a line along the upper
surface of the body. Both these and the Monoplacophora are known from early
Palaeozoic rocks. (The other main taxa of molluscs, the Aplacophora and
Scaphopoda, are not particularly important in connection with the subject under con-
sideration here.)

Apart from the gastropods, all molluscs that possess ctenidia show symmetry in
respect of these organs, the right and left ones being equal in size on the two sides of
the body. Haliotis thus shows resemblance to members of other classes, since its right
and left ctenidia are not very different in size. The ctenidia of Haliotis are bipectinate;
that is to say, they have projections on both sides of an axis and thus resemble bipec-
tinate hair-combs, while in the great majority of gastropods that have ctenidia, the
projections are on one side only, as in the ordinary domestic hair-comb. (Fissurella
resembles Haliotis in this respect, as can be seen in Fig. 18b.) It is particularly
interesting that in this respect Haliotis resembles Nucula (a primitive lamellibranch),
Nautilus (a primitive cephalopod), and Neopilina (a member of the primitive group
Monoplacophora—though in the latter case the projections are unequal on the two
sides). Again, Haliotis is primitive in that the living tissues of its eye form a hollow cup,
whereas in the vast majority of gastropods the edge of the cup grows across and joins
up, so that the lens is totally enclosed. Now Nautilus has the same type of eye as
Haliotis, but is still more primitive, for the cup is devoid of lens and filled with sea-
water. Haliotis also has a blind spiral tube (caecum) projecting from its stomach; in
this it differs from the great majority of gastropods, except the primitive ones; but a
corresponding structure occurs in most cephalopods.

There are yet other ways, besides these, in which Haliotis differs from most gas-
tropods but resembles members of other classes. The most striking of all is in the ner-
vous system. In all gastropods except the most primitive this system consists of two
distinct elements: numerous brainlike ganglia (containing aggregations of nerve-cells)
and nerve-fibres (devoid of cell-bodies), which connect the ganglia and innervate all
parts of the body. In Haliotis, however, this sharp distinction does not exist. There are
no demarcated ganglia, for the nerve-cells are distributed all along the chief nerve-
trunks, and there are not swollen regions to which the cell-bodies are restricted. This
applies equally to the nervous systems of the two most primitive groups of molluscs,
the Monoplacophora and Polyplacophora; and although ganglia occur in Nautilus, the
commissures that connect the corresponding ganglia of the two sides of the body con-
tain nerve-cells as well as nerve-fibres.

Haliotis is thus in most respects a primitive gastropod. Its organs are for the
most part unspecialized and such as one would expect to find in an ancestral
form. It shows several striking resemblances to primitive members of other
classes, and thus seems not to have diverged very far from the ancestor from
which all molluscs must originally have sprung. It is probable, however, that
the early gastropods had large, spirally coiled visceral humps, and a shell
widening evenly from the tip to the open end. It has already been mentioned
that Haliotis is in these respects specialized, for its body is compressed dorso-
ventrally and little remains of the spiral shell except the enormous last whorl. Is
it possible to find a gastropod that possesses the primitive characters of



Haliotis, but lacks these specializations?

Certain fossil shells were already known long ago which appeared to have
belonged to forms related to Haliotis, but were of unspecialized spiral type.
The genus Pleurotomaria, familiar to palaeontologists, belongs here; its range
in time extended from the Triassic to the Miocene, 111371 Many genera of the
family Pleurotomaridae are, however, much more ancient, going back perhaps
430 million years to the early Ordovician, and related genera about 90 million
years further back still, to the lower Cambrian. [l 37

The fossil shells could not provide positive evidence that Pleurotomaria and
similar gastropods were genuinely primitive in the absence of any knowledge
of the soft parts. In 1856 a remarkable discovery was made. A collection of
molluscs from the French West Indies had been sent to France for study.
Among them was a shell of Pleurotomaria, with the coloured cuticle still intact
and a few fragments of the soft parts of the animal still attached.f339 It had
been obtained in deep water off the island of Marie-Galante. Hopes that the
complete ‘living fossil’ would be discovered were naturally aroused, and before
the end of the century a number of specimens had been obtained at various
times off Barbados;[242,133] but although some of them had been alive when
caught, not very much was learnt about their internal organs, apart from the
nervous system and radula. Eventually, however, a specimen of the genus was
obtained off the coast of Japan and was still alive when examined by a
Japanese zoologist, who preserved it excellently for anatomical and histological
study.[#91 This specimen, with others from Japanese seas, was carefully
examined by M. F. Woodward of the Royal College of Science, London, to
whom we are indebted for most of our knowledge of the anatomy of this in-
teresting genus. Ii 1541

Apart from having a slit in it, through which the respiratory current is
expelled with the faeces and excreta, the shell (Fig. 19a) is a simple, regularly
enlarging spiral and contains a normal visceral hump. In those respects in
which the organs differ from the corresponding ones of Haliotis., they are even
more primitive. In particular, the eye is simpler, for the lens does not fill the

19 The ‘livingfossil’ Pleurotomaria

A, the shell of Pleurotomaria quoyaria; B, P. adansoniana. crawling.
FromDali. 12421
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lipen cup, as it does in Haliotis, and sea-water enters the organ freely, as it does
in Nautilus. A few other gastropods are more primitive in particular respects,
'but no other member of the group shows so many ancestral characters so well.
INot only is Pleurotomaria a primitive gastropod: in certain respects it ap-
proaches Ray Lankester’s ideal of the ‘archi-mollusc’, except in the spiral
pwisting of the body that is one of the most characteristic features of the great
majority of the class to which it belongs.

pThe gastropods have been chosen to illustrate the ideas of the typical and the
primitive, because they happen to be particularly well suited for the purpose.
[Many other taxa would have served nearly as well, and indeed a closer ap-
proach to human affairs could have been made by using the Mammalia in-
stead. In the latter group the so-called ‘tree-shrews’ (Tupaiidae) are probably as
pood examples of typical forms as one could choose, while the duck-billed
Hatypus (Ornithorhynchus anatinus) and spiny anteaters (Echidna and
mqglossus) are primitive in several respects, since they retain certain characters
that associate them with the reptilian ancestors of the group (though they can-
not be regarded as very close to the ancestral form from which the higher
jjmammals (Placentalia) arose[43], and they are much more specialized in
particular features than Pleurotomaria is among the gastropods). The
Manatees (Trichechus) and dugongs (Halicore) are obviously highly specialized
la relation to their marine habitat.

K it is hoped that the foregoing brief remarks, intended to introduce the ideas
ofthe typical and the primitive to readers who have not studied morphological
and taxonomic zoology, will be found useful when the occasion arises in
Chapter 16 ofthis book to discuss these ideas in relation to a much smaller and
less diverse taxon than a class, the Formenkreis of man.

THE RECAPITULATION THEORY

Inpudging whether a particular organism is to be regarded as primitive in
glsrtain respects, one is naturally inclined to rely primarily on evidence derived
lom comparative anatomy and palaeontology. The question arises whether
embryology may not also provide a clue. The theory of recapitulation suggests
that it does. The word ‘recapitulation’, in this context, means that the in-
dividual, in the course of its development, tends to re-enact the evolutionary
iptory of the race. The matter is important for the ethnic problem; for if it
iprere true, one could draw conclusions about the ‘primitiveness’ of certain
groups of mankind from studies in human embryology.

mjiForeshadowings of the recapitulation theory can be detected in eighteenth-
lentury writings, and more definitely in those of the first half ofthe nineteenth.
In 11811 the German comparative anatomist J. F. Meckel wrote a ‘Sketch ofa
6|monstration of the parallel to be found between the embryonic states of the
pfigher animals and the permanent states of those of lower rank’.[7271 Meckel
presented his ideas on this subject at considerable length, and a part of what he
says is valid. He points out in some detail, for instance, how the heart, major
jblood-vessels, and brain of the higher vertebrates at the embryonic stages of



their development show resemblances to the corresponding organs in adults of
animals in the lower groups. In the next decade these ideas appear to have been
widely accepted, for von Baer[42l referred to

the ruling idea that the embryo of higher animals passes through the perma-
nent forms of the lower animals-----Few statements of affairs in the organic
world have found so much approbation as this, that the higher forms of
animals, in the several stages of development of the individual from its first
origin to full maturity, show correspondence with the forms that remain
behind in the animal series; that the development of individual animals
follows the same laws as that of the whole series; and that the more highly
organized animal, in its individual development, thus passes through what
are more or less the same as the permanent stages of those which stand
below it in the series.

Having now said the same thing four times (and actually he goes on to say it
once more in the same sentence), von Baer might be thought to have accepted
the idea of recapitulation, but in fact this great embryologist had done nothing
of the sort—for he gives no indication that he has any idea of evolution in his
mind.

The Swiss-American zoologist and palaeontologist Louis Agassiz carried
these conclusions rather further by comparing the embryonic stages of modem
animals with the forms of life that had existed in remote geological ages.

In my researches on fossil fishes | have often made allusion... to the
resemblance that one can remark between embryonic forms and the
characters of the most ancient representatives of this group in the geological
epochs. This latter analogy corresponds to another important principle: that
the order of succession of the geological types in time agrees with the
gradual changes that the animals of the present day undergo during their
metamorphoses. (111
Agassiz illustrates this theme by examples chosen from diverse groups of

animals.

One might well suppose that Agassiz’s words, quoted in the preceding
paragraph, did not simply foreshadow but actually stated the theory of
recapitulation. This, however, was not so; for Agassiz never accepted the doc-
trine of evolution, though he lived till 1873. It was Charles Darwin who first
put it forward, tentatively and not very clearly, in the first edition of the
Origin. 1541 He argued that, as a general rule, the modifications of structure that
distinguish a species from its ancestors appear in the offspring ‘at a not very
early period of life’, and that ‘at whatever age any variation first appears in the
parent, it tends to reappear at a corresponding age in the offspring ... the em-
bryo is the animal in its less modified state; and in so far fas this is so] it reveals
the structure of its progenitor’. Thus ‘we can clearly see why ancient and
extinct forms of life should resemble the embryos of their descendants— our
existing species’.

These ideas were powerfully reinforced by Fritz Muller in his little book Fur
Darwin, published five years later.17/577/61 One of the early followers of
Darwin, Muller not only spread the latter’s doctrine, but also made important
contributions to it, especially in the field of mimicry. Fur Darwin is essentially



an exposition of the recapitulation theory, based on a study of the development
of Crustacea.

t Muller’s main thesis was that the various larval forms known in this group
;0ave a general impression of the ancestral history of the class. He was much
struck by the fact that a shrimplike creature, Peneus (or a member of a closely
related genus), though belonging to one of the most highly evolved groups of
gprustacea, started life as a free-swimming larva of the type called ‘Nauplius’,
the characteristic larva of many of the most primitive forms (Fig. 20). He

20 The Nauplius larva of Peneus
From Muller. 17731

remarked that this developed into another very distinctive type, called ‘Zoea’, a
characteristic larval form of many of the higher Crustacea, and this again into
a third kind of larva, closely resembling the adults of the family Mysidae,
another group of shrimplike forms, regarded as somewhat more primitive than
Peneus. ‘The shrimp’, he wrote, ‘that we accompany from the Nauplius
pirough the Zoea and Alys/s-like stage up to the form of a long-tailed crusta-
cean, at present appears to be the animal which, within the group ofthe higher
prustacea (Malacostraca), gives the most complete and truest information
Shout its ancestral history.’

In the fourth edition of the Origin, published in 186612551, Darwin referred
Several times to Muller’s contributions to the recapitulation theory, and
fecorded the latter’s conclusions about the ancestry of Peneus. He still only
pccepted the theory rather tentatively, however, and in the latest edition
published during his lifetime[256) he still remarked, in reference to the supposed
Taw’ requiring that ancient forms should resemble the embryos of existing
mpecies of the same class, *— we may hope hereafter to see the law proved
mie’—almost the same words as he had used in the first edition, thirteen years
larlier.

§ The wide acceptance of the recapitulation theory must be ascribed neither to
Darwin nor to Fritz Muller, but to Ernst Haeckel. This strange man, fantastic
phough some of his writings were, had a remarkable capacity for exposition,
and probably did more than anyone else except T. H. Huxley to popularize



Darwin’s doctrine of evolution by natural selection. He briefly summarized the
recapitulation theory in his Generelle Morphologie. ‘Ontogenesis’, he wrote, ‘is
the short and quick recapitulation of phylogenesis.’«s11This appears to be the
first use of the word ‘recapitulation’ in connection with the processes of
development. He also coined the term ‘Biogenetisches Grundgesetz’ as a more
dogmatic name for the recapitulation theory. This theory has probably never
been more clearly explained than in the following remarks taken from
Anthropogenie, his work on the development and evolution of man.
These two parts of our science—on one hand ontogeny or the history of
the embryo and on the other phylogeny or the history of the stock—stand in
the closest possible relation, and one cannot be understood without the
other. The relation between the two is not of a merely apparent or superficial,
but of an intrinsic, causal nature. This knowledge is, of course, an achieve-
ment of very recent times, and even now the fundamental law of organic
development, based on it, is still often doubted, and not acknowledged even
by famous men of science. This fundamental biogenetic law\ to which we
shall repeatedly come back again, and on the acknowledgement of which all
genuine understanding of the developmental process depends, may be
expressed in the statement, ‘The history of the embryo is an epitome of the
history ofthe stock;’ or in other words, ‘Ontogeny is a short recapitulation of
phylogenyor in somewhat greater detail, ‘The series of forms through
which an individual passes during its development from the egg-cell to its
adult state is a short, compacted repetition of the long series of forms that
the animal progenitors of the same organism (or the ancestral forms of its
species) have passed through from the earliest times of so-called organic
creation up to the presentday.” 4521
Ideally, to reach certainty on this subject one would need a complete series
of fossils at all stages of individual development through a long sequence of
geological strata. As a general rule adult animals stand a better chance of being
fossilized than young ones, because they usually possess harder constituent
parts, less liable to decay before the process of petrification has set in. When
fossil embryos or larvae are found, it may be difficult to associate them with the
correct adults. The Ammonoidea (ammonites) circumvent these difficulties to
some extent. They constitute an extinct order or suborder of cephalopod
molluscs, numbering many thousands of species; they are found as fossils in
Palaeozoic and Mesozoic rocks, and are extremely abundant in the latter.
Some were minute, but there were giants with shells up to two yards in
diameter. In this group the shell has a general resemblance to that of Nautilus,
the characteristic form being a flat spiral (Fig. 21). As in Nautilus, growth
began at the centre. The initial chamber was formed by a very young animal,
and each succeeding part of the spire was added by the same individual at later
and later stages of its life. Thus the adult carried about with it a record of its
own life-history; for ridges and tubercles developed on its surface, and these
formed distinctive patterns at different ages (see Fig. 21a). By searching back
into older and older rocks one could find slightly different forms that seemed to
represent an ancestral series.

The American palaeontologist Alpheus Hyatt, who was a distinguished



authority on this group of animals in the second half of the nineteenth century,
claimed that the evidence provided by the ammonites supported the theory of
recapitulation, for he found a correlation between the developmental history of
the individual and the evolutionary history of the stock to which it

21 The ammonites Peltoceras and Cosmoceras

A, Peltoceras athleta (from the Jurassic of Normandy), viewed from the right side.
The change in the external sculpturing with age is well shown. B. P. athleta. from in
front. C. Cosmoceras ornatum (from the Jurassic of Baden-Wurtemberg). viewed
from the right side. The orientation of these fossil shells has been altered from the
original illustrations to accord with the modern interpretation. From Zittel. 111711

belonged. [5411 It seemed that the structure of the parts of the shell formed by
geologically ancient ammonites when they were adults resembled parts formed
by more recent species (their supposed descendants) when they were YOung.

Hyatt’s conclusions could scarcely have been more directly contradicted than they
were by the researches of the Russian palaeontologist Paviow on the ammonites in the
Lower Cretaceous strata of his country. I88LThe facts he observed are interesting and
relevant; the conclusions he drew from them can only be described as astonishing.
Pavlow examined the internal, intermediate, and external whorls of the shell in certain
ammonites that appeared to form an evolutionary series, ascending from Kepplerites in
the lower (earlier) strata to Cosmoceras in the upper (more recent). So far was he from
obtaining confirmation of Hyatt’s results, that he found the exact opposite. ‘It seems
more accurate’, he wrote, ‘to say, not that the internal whorls of Kepplerites repeat the
characters of the immediate ancestors of this genus las the theory of recapitulation
would require], but that they announce the characters of the descendants \Cosmoceras]
of this genus: there is not an atavistic phase but a prophetic one’! Pavlow found com-
parable series of forms in various groups of ammonites and coined the term precession
des caracteres’ to indicate his belief that developmental stages might actually
foreshadow the future.

One can only suppose that modifications in the external characters of the
shells in various lines of descent over long periods of time chanced to give
appearances suggesting recapitulation in Hyatt's cases and precession in
Pavlow’s. This is borne out by the statistical studies made later by Brinkmann
on Jurassic ammonites and reported by him in a massive contribution to a
scientific journal, longer than many books,[1371 He found no evidence of any



general tendency for.the parts of the shell formed by the animals when young
to resemble the parts formed by adults of related species occurring in more an-
cient rocks. In some cases a resemblance of this kind existed, in others it did
not; no rule could be applied.

Up till the end of the first quarter of the twentieth century the theory of
recapitulation was widely accepted, and it was applied by Haeckel and others
to the ancestry of man. It was argued by the anthropologist Klaatsch that
since the skulls of young orang-utans and gorillas resemble that of adult man
more closely than do those of adult apes, it followed that the common ancestor
of apes and man must, when adult, have had a skull like adult man’s, from
which that of adult apes subsequently diverged.15835391 Klaatsch considered
that the ancestral anthropoid apes were much more like man than were their
descendants, the apes of the present day. Only the foot, he thought, was
markedly different from that of man. He based this conclusion on em-
bryological, not palaesontological evidence. It is strange that he made no actual
reference to the theory of recapitulation or the biogenetic law.

These ideas of Klaatsch were developed independently and at much greater
length by a Canadian anthropologist, Hill-Toutl491.4921, who based his opinions
firmly on

that great biogenetic principle sometimes called Baer’s law-— Now it must
follow from Baer’s law that the skull-forms of the young of the anthropoids
and the young of man must represent very closely the original skull-form of
their common progenitor.... in his head form and general cranial characters
man has remained practically unchanged from the period when he and the
anthropoids first set forth upon their divergent careers.

Hill-Tout concluded that in the common ancestor of apes and man, the
forehead rose steeply above the orbits, and that the great brow-ridges and
sloping foreheads of Pithecanthropus, the Neanderthalians, and Australids
evolved quite independently of the similar features in the apes. He would not
allow that Pithecanthropus was even a semi-human forerunner of man; he
denied that it belonged to the family Hominidae.

If the conclusions of Klaatsch and Hill-Tout could be substantiated by
evidence supporting the theory of recapitulation, a new light would be thrown
upon the ethnic problem; for certain features in the skulls of Australids and
others, long regarded as evidence of primitiveness, could no longer be at-
tributed to retention from an apelike ancestor. Hill-Tout did allow, however,
that the receding chin, characteristic of certain ethnic taxa, was a genuinely
primitive character. (4911

As Darwin had foreseen14l, the theory of recapitulation gave a great
impetus to embryological research. Objections to it soon arose, however, which
have never been satisfactorily answered. One might well imagine than von Baer
would have supported the theory, which has often been wrongly attributed to
him as a result of what he wrote in 1828.142] In fact he opposed it strongly.13L
The main opposition started, however, in the twenties of the present century,
and has grown into a large literature, which appears to have resulted in the
rejection of the whole idea of recapitulation. The fact that very different
animals have similar larvae is interpreted in another way. From the fact that
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the sessile barnacle and the free-swimming Peneus— utterly unlike one another
in appearance when adult— start life as very similar Nauplius larvae, the con-
clusion is no longer drawn that the common ancestor of both, in its adult state,
resembled a Nauplius. On the contrary, it is supposed that the common
ancestor must have had a Nauplius larva. It is recognized also that one takes
too narrow a view if one regards the phylogeny of an animal as simply the
evolutionary history of the series of adults from which it is descended. On the
contrary, all stages in individual development are subject to evolutionary
change, and phylogeny, properly understood, is a description of events that
have affected all stages in the lives of ancestors. A well-adapted and therefore
successful larval form, such as the Nauplius, may persist in two or more
groups of animals that are now widely different in their adult stages, and are
therefore placed far apart in the system of classification; in other groups, more
closely related to one another, very different larval forms have sometimes
evolved.

A particularly striking instance of what has just been said may be quoted. It involves
what would be an impossibility under a rigorous application of the biogenic law.
Linens gesserensis, an unsegmented marine worm belonging to the phylum Nemertini,
occurs off the coast of Brittany in two forms, regarded as subspecies and named L.
gesserensis gesserensis and L. gesserensis ruber. The adults differ from one another in
no feature, so far as is known, except the minor one of colour, L. g. gesserensis being
green and L. g. ruber red. Cocoons are laid, each containing many eggs. The young of
the green form is of the type commonly called ‘Desor’s larva’, in honour of the Swiss-
American who first described it; 12701 but the name is ill-chosen, because the object to
which it is applied is an embryo, not a free-swimming larva. This embryo transforms
itself gradually, and the animal that eventually escapes from the cocoon is a little
worm. There is no need here to describe the process of development: it is enough to say
that the embryo is sluggish and has a small mouth. The red form develops, surprisingly
enough, from a very different embryo. 1931 1t is active and has a large mouth and
oesophagus, which it uses to good purpose: for the great majority of the embryos die
when they are no more than groups of undifferentiated cells, and these are greedily con-
sumed by the embryos that survive.

It is remarkable enough that two very different processes of development should be
undergone by animals that are indistinguishable as adults, except by colour: but that is
not all. Another species of the genus, Lineus lacteus, develops in an entirely different
way. characteristic of many nemertines. The young form of this species is a free-
swimming, planktonic larva, called ‘Pilidium’ from its resemblance to a small
hemispherical felt cap with lappets to cover the ears (Greek jrtAtdior). No one would be
iikely to guess that this organism and the embryos of the green and red worms would
all three develop into closely similar nemertine worms. The theory of recapitulation
might be thought to imply that the adult ancestor of L. lacteus resembled a Pilidium,
while that of the green kind was like Desor’s embryo, and the red one’s ancestor like
the egg-eater. It is, however, incredible that such similar adults as the modern forms
could each have an entirely different ancestor; all must be descended from the same
stock. It must be supposed that the common ancestor was a wormlike creature when
adult, quite unlike any of the three youthful forms. The evidence suggests that the
[young of this ancestor was a Pilidium, and that in the course of evolution of the green



and red worms this Pilidium larva was transformed into the two embryonic forms that
have been mentioned. 419

The conclusions of Klaatsch and Hill-Tout are not supported by more recent
studies. Acceptance of the theory of recapitulation would suggest that the
ancestors of modern dogs had skulls with bulging foreheads and short, weak
jaws, like those of the Pekinese; for that is the form of the skull in the young
embryos of all dogs. If, however, the ancestry of the Canidae is followed in the
fossil record, no adult skulls resembling those of the Pekinese are found. On the
contrary, there is a gradual evolution towards the type of skull found in the
jackal and wolf, and in what appear to be the least modified forms of domestic
dogs.1434) The form of the skull in mammalian embryos throws no light on its
structure in adult ancestral forms. It is quite usual for mammalian embryos to
have skulls showing some resemblance to those of adult modem man. This was
recognized by von Baer nearly a century before Klaatsch and Hill-Tout
expressed their views. “The pig and dog’, he wrote, ‘are at first very similar to
one another and have short, human faces (Menschengesichter)."¥2\ As the
American palaeontologist W. K. Gregory pointed out, the feebleness of jaws
and lack of bony ridges for the insertion of jaw-muscles in immature skulls of
man and apes are not evidence that their common ancestors had feeblejaws and
lacked bony ridges when adult, but only that at the suckling stage strong jaws
would have been purposeless. “To suppose that the remote common ancestor of
man and anthropoids had a vertical forehead without brow ridges is to invent
an entirely hypothetical group and to disregard the series of existent inter-
grading conditions from that of the lower mammals on the one hand to that
of man on the other.’1434] It need not be supposed, however, that in the common
ancestor of man and apes the brow-ridges were developed to the excessive
degree that we see in the male gorilla and in that strange, isolated human fossil.
Broken Hill man, discovered in 1920 in what is now Zambia.186%. use.481 A
certain amount of convergent evolution has occurred in this respect in the two
stocks.

A mass of evidence has accumulated in opposition to the theory of
recapitulation. One of the most interesting general attacks on it was written by
Garstangl388I at a time when the theory still received support from influential
biologists. The much later work by de Beer Embryos and ancestors includes a
valuable critique of the whole subject.[7il Neither of these authors was
primarily concerned, however, with the relevance of the subject to the problem
of primitiveness in man. In this connection it must suffice to say that there is no
biogenetic ‘law’ requiring that the ancestor of man should resemble the human
embryo; but since this embryo resembles that of the anthropoid apes, there is
every reason to believe that the common ancestor of apes and man developed,
generation by generation, from an embryo of similar form. We shall not find
out which are the most primitive ethnic taxa of modern man by looking-for
those that retain youthful or embryonic characters when adult. On the con-
trary, we must look for those that retain characters shared by adult anthropoid
apes, though not necessarily by those rather unrepresentative members of this
group that happen to have survived to the present day. It will be necessary to
revert to this subject in Part 3 of this book (Chapter 16).



iPAEDOMORPHOSIS

It follows from what has been said that Darwin was wrong when he argued (see
p. 130) that the modifications of structure that distinguish a species from its
~ancestor appear in the offspring ‘at a not very early period of life’, and that, as
iS result, ‘the embryo is the animal in its less modified state; and in so far it
[reveals the structure of its progenitor’. The opposite process does, however,
Sometimes occur: the adult retains to some extent what had been embryonic or
larval characters in its ancestors, and what had in the past been adult
characters no longer appear.

f Some animals are capable on occasion of becoming sexually mature while
pill retaining larval characters, or in other words the larval stage is stretched
put so as to include sexual maturity. The word Neotenie (Greek }&=<, young;
melvcu, stretch out, extend) was coined in 1885 by Kollman, who had noticed
that if he kept amphibian larvae of various species as prisoners in water, after
|he time when they would ordinarily have metamorphosed into the adult form
find become terrestrial, they retained their larval characters even when at last
feiven the opportunity to escape on to dry land.[604] He mentions cases in which
the crested newt, Triturus cristatus, passed the winter in the larval stage and
feecome sexually mature in the following summer, while still retaining the larval
iform and without ever having passed through a terrestrial phase. In the same
ipaper he refers to the case of the axolotl in Mexico.

F It is nowadays a familiar fact that the axolotl (Amblystoma tigrinum) often
Retains the larval form of a salamander, respiring by external gills, when
pexually mature. Sometimes, however, it metamorphoses into a form
pibsembling that of the adult salamander, lacking gills and breathing by lungs.
Related forms, such as Necturus and Proteus, have altogether lost the capacity
to metamorphose. They remain throughout life in the larval condition, except
in the development of their reproductive organs.

1 The great influence that neoteny may have on the process of evolution was
Emphasized nearly half a century ago by the British zoologist Professor Walter
mifrstang, who claimed that many of the major taxa of animals derive their
characters not from the adults but from the larvae of remote ancestors.13881 His
Contention was that in many cases the ancestral adult form was discarded
during the course of evolution. This was the reverse of the theory of recapitula-
pon. He expressed his views in a neat epigram, ‘Ontogeny does not recapitulate
Phylogeny: it creates it,” and he introduced a new word, ‘paedomorphosis’
jiiprreek noTq, naid-, boy; fioptycooiq, shaping) to extend the idea of neoteny. He
defined it very briefly as ‘the influence of larval characters upon adult
organization’. The mere retention of larval characters by some individuals of
mmblystoma tigrinum scarcely suggests a fundamentally important process,
pffecting the major taxa of the animal world. By paedomorphosis Garstang
tneant something more significant—a new principle underlying evolutionary
Changes. This idea was seized upon and extended by A. C. Hardy, who saw in
paedomorphosis a method by .which animals had gained release from close
Adaptation to particular circumstances of life and thus enabled themselves
to branch forth freely in new variety. He called this the ‘escape from
Ipecialization’. 14681



The fundamental principle of paedomorphosis need not be restricted to
animals that have a distinctive larval form that must undergo sudden and
dramatic metamorphosis in order to assume the structure of the adult. In very
many animals there is no such distinctive free-living form, to which the name of
larva can properly be applied. The embryo develops gradually into the infan-
tile, juvenile, and adolescent stages and so to the adult, without any sudden or
profound changes in structure; yet throughout the process gradual
modifications have been occurring. Although there is no larva, animals that
develop gradually may undergo evolutionary change of the same type as that
to which Garstang gave the name of paedomorphosis; for it may happen that
adults resemble the infantile or juvenile stages of their ancestors, except in the
maturity of the reproductive organs. It seems legitimate to extend the meaning
of paedomorphosis to cover such cases. This has been done, for instance, by
G. R. de Beer, in Embryos and ancestorsMW The pygmy chimpanzee (pp.
113-14) is clearly a paedomorphous subrace of P. satyrus.

Paedomorphosis is highly relevant to the subject of this book, for modem
man himself shows some paedomorphous traits, and certain human taxa have
gone much further than others in this respect. Chapter 17 is devoted to a
paedomorphous subrace of man.

ORTHOGENESIS

Some analogy has often been supposed to exist between the processes of
individual development on one hand, and those of evolutionary advance on the
other. Indeed, the theory of recapitulation reflects one aspect of this idea.
Another aspect is represented by those theories that have a central theme in
common, namely, the belief that there exists a ‘force’ or mechanism or
influence of some sort, that directs the course of variation and thus evolu-
tion. Those who accept this central theme are united in believing that evolution
is not due, as Darwin claimed, to random variation coupled with the better
chance of survival possessed by those individuals that happen to be the best
fitted to survive.

The name of ‘orthogenesis’ is commonly applied to theories of evolution
based on the central theme mentioned in the preceding paragraph. The fact that
the word ‘orthogenesis’ was introduced by a man named Haacke is mentioned
by a few writers, but | have never seen a quoted statement of what he meant by
it. Johann Wilhelm Haacke of Darmstadt, traveller and biologist, coined the
term in 1893, in a book written primarily to oppose the opinions of August
Weismann, as expressed in the latter’s celebrated work. Das Keimplasmawm.
11341, which had been published in the preceding year. Haacke made perfectly
clear what he meant by his new technical term. The first sentence in which it
occurs is this: ‘But in accordance with our earlier considerations we have first
to ask whether variability occurs in all directions or whether it follows a
prescribed direction—whether we can establish amphigenesis or ortho-
genesis.’l446 The name ‘amphigenesis’ for random variation has disappeared;
‘orthogenesis’ has remained. Haacke meant by it that the ‘prescribed’
(vorgeschrieben) direction caused evolution to proceed in such a way that



reversal did not occur (with certain minor exceptions). Whether one examined
the evolutionary history of a particular organ (the eye, for instance) or of a
great group of animals, such as the Mammalia, one never found a return to an
earlier condition. Apart from single reverse mutations, which do in fact occur
but do not significantly influence the course of evolution, Haacke was right in
this contention. He was well aware that degenerative changes do occur, es-
pecially in the circumstances of parasitism, but he knew that earlier stages in
the evolutionary history did not reappear during the process. In brief, he con-
sidered that evolution took place through a process of variation that did not oc-
cur at random and did not resultin ‘reversal’ or repetition of earlier states; and
that is what he meant by orthogenesis.

i' Since Haacke’s time, however, the term orthogenesis has generally been used
to mean not only that variation is what he called ‘prescribed’, but also that
evolution tends, as a general rule, to proceed in a ‘rectilinear’ manner; thatis to
say, in such a way as to cause continuous progress in the same direction.
Examples of the parallel but independent evolution of related stocks are quoted
as evidence of this. As we shall see, some biologists have attributed rectilinear
evolution to an unexplained cause, residing within the organisms; others (but
not many) to the action of the environment in influencing the course of varia-
tion.

In considering the ethnic problem, one is concerned with the inborn poten-
tialities that may manifest themselves, in suitable environments, by intellectual
achievement. Just as there are ‘slow developers’ among human beings, so
also—it is widely believed— certain ethnic taxa that have not yet shown much
evidence of intellectual attainment are ‘slow developers’ in the evolutionary
sense, and will eventually, of necessity, reach the same standard as the rest.
The American palaeontologist G. L. Jepsen has remarked that it ‘is a favorite
pastime of popular writers’ to predict the course of evolution; and
anthropologists— so the same author says—nave assumed that orthogenesis
has been demonstrated by palaeontologists and is still held in high esteem by
them.|552i The Dutch anatomist L. Bolk in his pamphlet on human evolution
makes a definite statement implying that the less advanced races of man must
'inevitably evolve as others have done in the past. 11201

k Striking evidence of rectilinear evolution was provided by the Austrian
palaeontologist, M. Neumayr, who made a study of certain highly fossiliferous
«freshwater deposits in the Pliocene of what is now northern Yugoslavia, and
published a detailed account of them in 1875.1795.7941 Species of the familiar
genus of pond-snails, Viviparus, usually known as Pa.lud.ina, occur so abun-
dantly in this geological formation that some of the strata are called
Paludinenschichten. Passing from earlier to later deposits, Neumayr found
what he regarded as an evolutionary series of forms. In the early ones the shell
was smooth, and the whorls evenly rounded; corrugations with intervening
ifurrows began to appear in slightly later forms, becoming progressively more
marked in still later deposits, till eventually the corrugations broke up into
tubercles. Neumayr’s illustrations of the gradual change of form through the
Mascending strata are impressive.



Careful study of Neumayr’s report 17Sslreveals that the sequence was not in fact quite
regular. In Viviparus sturi the tubercles were even more highly developed than in V.
hornesi, though the former occurred in a lower stratum. Slight corrugations, in addition
to the major ones, occurred in some of the species. These, too. reveal departures from
strictly rectilinear evolution.

From his study of ammonites, already mentioned on pp. 132—3, Hyatt came
to the conclusion that evolution was controlled by internal causes, and not
primarily by natural selection. 15415421 In the early stages of the evolution of an
ammonite stock, the change of form in the shell was ‘progressively direct’ (i.e.
rectilinear); it then became ‘progressively indirect’, as aberrant forms appeared;
finally there was a ‘retrogressively direct’ stage, as the stock declined towards
the phylogenetic counterpart of senility. Hyatt stressed the parallel between
ontogenetic and phylogenetic change— between individual development
and evolution—and attributed both to internal causes.

The Swiss botanist Carl von Nageli was another early exponent of the idea
of an internal force affecting the direction of variation. Like Hyatt, he was un-
able to believe that natural selection of random variations could be the cause of
evolutionary progress. His book on the subjectl785lis, however, very differentin
outlook from the writings of Hyatt and also from those of Neumayr, though
the ideas of all three were to fall subsequently into the as yet unnamed category
of orthogenesis. Nageli distinguished between the influences ofthe environment
(die ausseren (Jrsacheri) and the internal ones (die inneren Ursachen), the
former producing only temporary modifications that were not inherited, while
the latter resulted in continuous changes and originated new varieties and
species.17851 These internal causes were molecular forces associated with the
genetic material, which he named Idioplasma (corresponding to the
deoxyribonucleic acid of modern science). The chemical composition of this
Idioplasma was such that it entailed a perfecting principle (‘Vervollkom-
mingsprincip’). He disavowed any mystical interpretation of his beliefs, which
he described as a ‘mechanical-physiological theory of the origin of species’; but
he did not base this theory firmly on evidence that could be tested by the obser-
vations or experiments of others.

In the long and devious history of orthogenesis, no one seems to have been
so frequently mentioned or so much misunderstood as the Swiss zoologist
G. H. T. Eimer, Professor of Zoology and Comparative Anatomy at Tubingen,
who was the first to adopt Haacke’s term and make it widely known.
Nordenskiold, in his History o f biology, says that Eimer followed the lines laid
down by Nageli and accepted the idea of an ‘inner force’. 1871 Actually Eimer
considered Nageli a teleologist and in this respect specifically disclaimed any
association with him. ‘I want to know nothing of a particular, internal
evolutionary force,” he wrote; ‘in my view everything happens in evolution by
altogether natural processes, altogether materialistically \ganz materielll,
altogether physically.’1304.305) He attributed variation to the direct effect of the
environment on the organism (not to the effects of use and disuse).

According to my conception the physical and chemical modifications
which organisms undergo during life through the influence of the environ-
ment, through light or the lack of it, air, warmth, cold, water, humidity,



nutriment, and so on, and which they transmit fto their descendantsl, are the

first means for shaping the manifoldness of the world of organisms and for

the origin of species. From the material fashioned in this way the struggle for
existence makes its selection.

These words are not in accord with Locy’s remark, in his Biology and its
makersjem] that Eimer was ‘radically opposed to the belief that natural selec-
tion plays an important part in evolution’.

Eimer considered that, over certain periods of time, the effect of the environ-
ment (aided by natural selection) was to produce more or less rectilinear evolu-
tion, and it was for this reason that he stressed the reality of orthogenesis.
Some members of a group, at any particular time, had moved further forward
in a certain direction than others, and it was therefore possible to witness the
orthogenetic stages by observations on related animals at the present day. His
first studies were on lizards; afterwards he made a very large series of obser-
vations on the Lepidoptera, and devoted the second volume of his bookt3()4lto
this group. Since the ionizing radiations present in the natural environment do
in fact increase slightly the amount of mutation that occurs in the germ-cells of
organisms, and natural selection does sometimes result in rectilinear evolution
over a limited period of time (see p. 143), it must be allowed that Eimer’s views
were not wholly at variance with modem knowledge.

The philosophical biologist Hans Driesch may be regarded as an ortho-
geneticist, though he had little in common with those, Eimer among them,
who sought materialistic explanations of rectilinear evolution. As a matter of
[fact he was not very much interested in evolution (or ‘descent’, as he insisted
that it should be called). He pointed out weaknesses in Lamarck’s and
Darwin’s explanations, and put instead the idea of ‘entelechy’, which he defined
as ‘a something in life phenomena “which bears the end in itself” *.12841 He took
the word from Aristotle’s lvxeMxEia=but denied that he used it in the latter’s
sense. Driesch’s views, frankly teleological and vitalistic, do not seem to lend
themselves readily to scrutiny by observation or experiment. One is reminded
of the *Vervollkomnungsprincip’, though Nageli himself would not have ad-
Imitted any sympathy with Driesch’s opinions if he had lived long enough to
have heard ofthem. Driesch, for his part, dismisses Nageli with the dry remark
that he does ‘little more than state the mere fact that some unknown principle
;Cforganization must have been at work in phylogeny’. 2841
I Some similarity to Driesch’s opinions is detectable in a book, Nomogenesis,
written by Professor L. S. Berg, though the latter denied that vitalism could
help in the understanding of purposive adaptations, and rejected the idea of
entelechy. An authority on fishes in the State University of Leningrad, Berg
was a friend of the very distinguished Russian geneticist, N. I. Vavilow, who
helped him in the preparation of the English edition of the book, published in
1926.(781 That this is a serious work is indicated also by the fact that Professor
D’Arcy Thompson wrote an Introduction to it (without committing himselfto
its author’s views). Like so many others, Berg was impressed with the idea ofa
fundamental similarity between development and evolution (or between
‘morphogenesis’ and ‘transformism’ or ‘descent’, as Driesch would have said).
Like the other orthogeneticists, Berg could not accept the doctrine of evolution



by natural selection of random variations (which Driesch, fairly enough, had
called ‘the elimination principle’).

The laws of development of the organic world are the same both in on-
togeny and phylogeny..,. Neither in the one nor in the other is there room
for chance-----New characters, both in the course of ontogenetic and
phylogenetic development, arise not at random, but in a certain sequence
and in such a manner that, knowing the preceding stage, we may foretell the
following, faL
Berg used the term ‘Nomogenesis’ to indicate his belief that evolutionary

change is somehow predetermined or subject to laws, ‘the modes of which we
see and measure, the causes of which we do not and may never understand, but
nevertheless laws and not fortuities or chance happenings\|78] He repeatedly
uses the word ‘orthogenesis*, and it is not obvious why he felt it necessary to
coin another name. He insists that internal forces control the evolutionary
process, though he allows that natural selection accounted for the extinction of
ammonites, pterodactyls, dinosaurs, and many other groups.

Several noted palaeontologists of more modern times, the American H. F.
Osborn among them, have followed Hyatt in upholding orthogenetic views.
They were impressed, like many others from Neumayr onwards, by series of
fossils that appeared to show rectilinear evolution in successive geological
strata.

Osborn, who was chiefly interested in mammalian palaeontology, distinguished
between two modes of evolution. On one hand there was a gradual change in the
proportions of the constituent parts of the skeleton: on the other there was the origin of
new structures of which no rudiment had been observable in the fossils of older rocks.
To the elaboration of these new structures into complicated organs, Osborn gave the
name of ‘aristogenesis™—the origin of the best. He did not consider that the origin of
these organs was predetermined, in the sense that they must necessarily evolve, and he
therefore denied the truth of entelechy; but he insisted (perhaps unnecessarily) that
there was an inherent potentiality in organisms to evolve and elaborate new structures
of particular kinds. He made no claim, however, to explain the cause of aristogenesis;
His theory was clearly orthogenetic. ‘The process is continuous,” he wrote, ‘gradual,
direct, definitein the direction of future adaptation.’!8121

Anyone who believes in the inevitable intellectual advance of backward
ethnic taxa of men, and bases his belief on the principle of orthogenesis, has a
wide variety of conflicting opinion to which to look for support. He may accept
the opinion of Eimer that environmental factors enforce rectilinear evolution;
or he may suppose that something intrinsic to the organism itself makes
necessarily for progressive evolution. If the latter alternative appeals to him, he
may postulate, with Nageli, a materialistic, mechanical-physiological ‘perfec-
ting principle’, acting on the germ-plasm, generation after generation; he may
suppose, in accordance with the ideas of Hyatt, that man is at the ‘progressive-
ly direct’ stage of evolution; he may homologize development with evolution,
and find, like Berg, a similar but unknown and perhaps unknowable cause fori!
both; he may rely on the palaeontological evidence of Osborn for the existence
of an unexplained, internal, aristogenetic principle; or he may fall back on
vitalism, and accept the entelechy of Driesch. Whichever view appeals to him,



he should study the evidence for it in the works of the authors that have been
named, which are representative of the chiefvarieties of orthogenetic theory.
Those who accept the doctrine of orthogenesis lay stress on the supposed
tendency of organs to go on enlarging or becoming more complex in the course
of evolution, even when the enlargement or extra complexity seems useless or
disadvantageous. The analogy of ‘momentum’ has often been used to describe
or explain the facts underlying these changes. Fuller study seems, however, to
weaken the case for orthogenesis that the facts seem at first sight to support.
The extinction of the giant deer Megaceros giganteus (‘Irish elk’) is often at-
tributed to the fantastic growth of the antlers of the male. Similarly the enor-
juous development of the upper canine teeth of the sabre-toothed cats,
Machairodus, is thought by some to have contributed to their eventual extinc-
tion, after they had been abundant for a very long time (even by geological
standards) over a large part of the world. It has been pointed out, however, that
the antlers of Megaceros may have enlarged through the action of sexual selec-
tion (that is, female preference), not orthogenesis, and as a matter of fact no
one knows the cause of its extinction; and as for Machairodus, there was no in-
crease in the size of the canine teeth, in proportion to that of the skull, after the
end of the Oligocene, though these strange animals did not finally die out until
the Pleistocene, nearly 30 million years later. [5629111
m At the outset of any attempt to evaluate orthogenetic theories, it isimportant
ito realize how insecure these must be if they are based on belief in the fun-
damental similarity between individual development on one hand and evolution
I>nthe other. It is obvious that internal causes (die inneren Ursachen of Nageli)
sare concerned in the development of an embryo, and it is not absurdly far-
fetched to postulate that a perfecting principle (Nageli’s Vervollkomnungsprin-
gip) is at work during the process. But modern studies in the field ofexperiment-
al embryology and genetics have enabled us to get away from vague terms like
piese; and although much remains to be discovered, there exists today a wealth
of information about the factors that control the course of development.* It
gnust be emphasized that in all this mass of knowledge there is nothing that
Ivould suggest the possibility that comparable processes control the course of
[evolution.
MeThe palaeontological evidence for the reality of orthogenesis is much
gtronger than the embryological, because cases can be quoted in which, over a
limited period of time (seldom exceeding a million years197il), particular stocks
seem to have exhibited rectilinear evolution, as we have seen (pp. 139—40). But
pander nearly uniform conditions oflife, natural selection might well be expected
to produce something of the sort. The term ‘Orthoselection’ was coined by L.
Plate, Professor of Zoology at Berlin University, to describe this process. His
Introduction of the term was rather strangely worded: he defined it as ‘Evolu-
tion in the sense of the selection theory, [occurring] because the external fac-
tors act very unequally on the members of a species, so that selection deter-
mines the direction of evolution’.[847] He used these words because he thought
that rectilinear evolution resulted not only from orthoselection but also, in

I * Readers who are unfamiliar with this subject may like to consult a useful paperback booklet
by J. D. Ebert. 1271



some cases, from the action of the environment, without any important con-
tribution from selection; for this he adopted Haacke’s term ‘OrthogenesisHe
thought, however, that orthoselection and orthogenesis should not be separated
too sharply, since both might act simultaneously. Nowadays, those who use
the term ‘orthoselection’ are probably unanimous in rejecting orthogenesis.

The accumulation of an immense store of new factual knowledge in palaeon-
tology has undermined the credibility of much that was previously accepted,
and the attack on orthogenesis has come largely from this direction. Thus the
branch of knowledge that had been thought to provide its strongest support has
turned against it. Important contributions to this subject have been made by
G. L. Jepsen, Professor of Geology at Princeton University,fss21 and by G. G.
Simpson of the American Museum of Natural History, [9711among others. It is
easy in many cases to find evidences of continuous evolution if one works
backwards from particular species existing at a particular time, but if one starts
in remote antiquity and attempts to follow the divergent progeny of ancient
forms, a very different picture is presented. Wrong ideas have spread from
oversimplified accounts of certain evolutionary histories that happen to be par-
ticularly familiar.

Almost every elementary introduction to the subject of evolution includes an
account of the ancestry of the horse. The student learns about the gradual in-
crease in size, the reduction in number of digits in fore and hind limbs, the
lengthening of the face, the adaptation of the teeth and neck to grazing, and so
on. Looking at the pictures and reading the text, he might well invent
orthogenesis without ever having heard of it. When, however, one looks in
some detail at what is known about the past history of the whole group to
which the horses belong, one sees a very different picture. If one were to draw
an ancestral ‘tree’, it would not consist of a stem like that of a palm, beginning
with Hyracotherium at the base in the Lower Eocene and passing at ascending
levels through Orohippus, Miohippus, Merychippus, Protohippus, and Pliohip-
pus, to burst forth at last into the group of leaves at the top, representing the
Equidae of the present day (zebras, asses, and horses). On the contrary, the
genealogical diagram would not be a tree at all, but a bush, from one side of
which a branch would extend sideways at a level representing the Upper
Miocene, divide repeatedly at Pliocene and Pleistocene heights, and leave one
twig to straggle upwards to the highest level ofall (cf. Simpson [g701).

Detailed study of the ancestors, direct and collateral, at any one geological
level, reveals strange modifications that simply will not fitinto any orthogenetic
scheme. A single example may be quoted to illustrate this fact.

During the Upper Miocene, at the base ofthe ‘side-branch’that led on eventually to
the horses of the present day, a curious structure developed on the face in the genus
Merychippus and related forms. This is seen on each side of the skull as two
depressions or fossae, situated in front ofthe eye. Their size and position in relation to
one another varied considerably from one species to another; in one species the larger
was 9cm long. There has been dispute about the significance of these pre-orbital
fossae, which have been carefully investigated. 11023.432.714.9701 It would appear that
they did not house scent-glands, like the rather similar depressions on the faces of
gazelles (pp. 86—7) and sheep (p. 94). The evidence suggests that the lower of the two



fossae served for the posterior attachment of a muscle (levator labii superioris) from
which a tendon passed forward, joined with the corresponding one of the other side,
and then descended from above the nostrils to attach itself to the upper lip. A similar
muscle exists in the tapirs, which are remote relatives of horses. The facts suggest that
in Merychippus the upper lip was prolonged into a snout or short trunk, like that of the
tapir. Faint indications of a fossa corresponding to this one can just be detected in the
remote ancestors of horses that lived right back in Eocene times, HO23lbut there are
none in the modern horse. The upper fossa, not represented in earlier members of the
stock, probably held a greatly enlarged diverticulum of the nasal cavity. This organ still
exists in the modern horse, as a blind pouch opening into the nostril, 19741but it is not
large enough to require a special depression to lodge it. The significance of the diver-
ticulum nasi is obscure. It is large in the tapirs, and the fossa in which it is situated is a
striking feature ofthe skull (especially in the Malayan species, Tapirus indicus 149).*

Detailed studies, such as those briefly described in the preceding paragraph,
reveal no rectilinear trends; organs enlarge, become variously modified in
different species and genera, and then dwindle or disappear in some of their
descendants. In the ancestry of the horses there has been no constantly
prevailing trend in size of body, in length of tibia in relation to femur or of
radius in relation to humerus, or in the structure ofthe teeth. 19711

In rejecting orthogenesis (in its widest sense) as a cause of evolution, one is
saying that there is no known automatic, internal mechanism in organisms that
will cause variations to appear in determinate order, generation after genera-
tion, so as to result necessarily in step-by-step rectilinear progress. Mutation is
regarded as a ‘random’ process in the sense that the modifications that result
from it may be harmful, neutral, or beneficial, in association with the particular
gene-complex in which they first make their effects apparent or with other
gene-complexes with which they may be associated in subsequent generations
through sexual reproduction. Selection then plays its role, in the way that
Darwin described. ‘As many more individuals of each species are born than
can possibly survive; and as, consequently, there is a frequently recurring
struggle for existence, it follows that any being, if it vary however slightly in
any manner profitable to itself, under the complex and sometimes varying con-
ditions of life, will have a better chance of surviving, and thus be naturally
selected.\254\ Later, Darwin himself freely admitted that his expression ‘natural
selection’ was metaphorical [2561, but it is unlikely to be misunderstood today,
as it was when his first edition was published.

Selection may be ‘natural’, that is to say, operative under the conditions of
wild life, or, in the circumstances of domestication, it may be either ‘metho-
dical’ or ‘unconscious’,[257] according to whether man improves his domestic
Manimals by deliberate selection of his breeding stocks, or merely as an un-
planned consequence of his desire to possess the best specimens of a breed.
The only domesticated animal to which man does not apply selection, either
methodical or unconscious, is man himself. It follows that we cannot look for
any advance in inborn intelligence, except in so far as talented people may tend

*  According to Matthew, imi this fossa in tapirs serves as the base of attachment of the

jiiuscles that move the proboscis, but this appears to be incorrect; cf. Flower 13471 and
regory. ¥



to intermarry and thus give rise to an intellectual aristocracy; and any ethnic
taxon that may be backward in the sense that it possesses a lower proportion of
innately gifted persons than certain other groups, will remain so unless it
adopts eugenic methods.

NON-ADAPTIVE EVOLUTION

Nearly a century ago a British clergyman pointed out that selection need not in
every case be responsible for evolutionary change. The Revd. John Gulick had
been struck by the extraordinary profusion of species and ‘varieties’ of land
snails belonging to the pulmonate family Achatinellidae in Oahu, one of the
Hawaiian Islands. 421 Sharp ridges radiate from the main mountain range of
this island, dividing it into valleys. The climate and vegetation of these secluded
areas are all closely similar, yet in many cases only a single form (either species
or ‘variety”) is found in a particular valley. Gulick considered that in this case
selection had played no part in evolution. Immigration and variation had taken
place at random. A bird might have chanced to carry a leaf bearing only two
individuals to a previously untenanted valley, and these had become the
ancestors of nearly all the individuals that eventually populated it. There was
no mechanism to ensure that small groups of snails in newly occupied valleys
would vary in exactly the same way as those in the valleys from which they
had come. If selection had been the cause ofevolution, it would have resulted in
uniformity throughout the island. Gulick makes the interesting comment that
‘Natural selection is as efficient in producing permanence oftype in some cases
as in accelerating variations in other cases’.

In the present century there has been much controversy among biologists?
about the way in which differences in gene-frequency may have arisen. The
random drifting of these frequencies may indeed be responsible for cases suchl;
as those described by Gulick, but there is rather general agreement nowadays
that non-adaptive variation, without any influence from selection, has played’
only a minor role in evolution. Indeed, there are those who would deny that it
has played any part at all. Opinion has been affected by an important study of
evolution in action by the British geneticists R. A. Fisher and E. B. Ford. The
investigation in question was concerned with the frequency of a gene affecting
wing colour in an isolated colony of the moth Panaxia dominula. Fisher and
Ford followed the evolutionary change in this frequency over a long period of
years, and obtained strong evidence that in this particular case natural select
tion was the sole cause ofthe change.[338]

There is reason to believe, however, that what is here called the Gulick effect
may play a part in evolution, in collaboration with other factors. This idea has
been put forward particularly by Sewall Wright, Professor of Genetics at
Wisconsin University. Wright lays stress on the necessity to consider not only
natural selection and the Gulick effect (or ‘drift’, as he calls it), but also
recurrent mutation, the action of modifying genes, and the movement of genes '
from one population to another through migration. Modifying genes are those
that are without significant influence on the individual in which they occur un-



less that individual happens to possess in addition a major gene the effect of
which they are able to modify. Sewall Wright’s views cannot be adequately
expressed in a short statement, but the following paragraph will give an impres-
sion of them.

In Wright’s opinion, evolution tends to occur most rapidly in a large popula-
tion of a species, dispersed in a number of semi-isolated populations. The
Gulick effect appears in the existence of differences between these populations
in the frequency of genes that are capable of modifying a particular major
gene which does not occur initially, however, in any ofthem. If, in one of these
semi-isolated populations, there happens to be a very high frequency of genes
that are able to modify this major gene in such a way as to favour the natural
selection of individuals that possess it, and if this major gene arrives in that
population (either by mutation or by immigration of an individual that carries
it), it will spread rapidly as a result of the advantage conferred by the new gene
complex in the struggle for existence. Increase in the population may result in
emigration and the spread ofthe new gene complex to other semi-isolated pop-
ulations, and possibly eventually to the whole species.! 115911801 iei, 11621

The Gulick effect may have played a part in human evolution in Palaeolithic
times, when man appears to have lived to a large extent in isolated com-
munities. Genes controlling blood-groups may have established themselves in
different frequencies in some of these, without direct control by selection. At
any time in human history the isolation of a small community (e.g. the Todas,
pp. 221-3) might result in unusual gene-frequencies. It is characteristic of the
Indianids (American ‘Indians’) that the great majority of them (in many cases
more than 90%, in some cases whole tribes) are members of blood-group ‘O;
yet less than half the population of the Blackfoot tribe of central North
America! 1383k—perhaps only about one-quarter of it(383—belong to ‘O’. One
|s tempted to suggest that at some time in the past a particular group of per-
sons, who happened to be unrepresentative of Indianids as a whole in their
blood-group frequencies, somehow became isolated. The Blackfeet, however,
are in other respects rather typical members of the Silvid subrace. It is unlikely
that a group of people differing from their relatives in a multitude of genes
affecting the structure of various parts of the body happened to become
Isolated and thus gave rise to a new race or subrace of man, without the direc-
tive pressure of selection. Partial isolation combined with selection, in accor-
danlce_with Sewall Wright’s theory, may, however, have played a part in human
evolution.



9 Colour

Colour is generally esteemed by the systematic naturalist as unimportant.
Darwin [57]

The emphasis placed on the colour of the skin in popular speech and
writing, and the genuine significance of pigmentation as one among very many
factors that must properly be considered in the classification of man, make it
necessary to describe in some detail what this colour actually is, how its inten-
sity is controlled, and what its biological significance may be. These are sub-
jects of considerable complexity, and they require some understanding of the
structure of human skin. It will be helpful to readers who have not studied
histology to be provided with a description of the minute anatomy of this part
of the body. Everything that is not necessary for an understanding of skin
colour will be omitted from the briefremarks that now follow.

If, in imagination, one takes a large number of microscopic bundles of
parallel threads and arranges these bundles in a criss-cross manner so as to
form a layer, one will have a rough impression of the sheet of connective tissue
that forms the dermis or internal part of the skin, and attaches it everywhere to
what lies beneath. The threads may be taken to represent the fibres of the pro-
tein called collagen that are the most important constituents of the layer.
Between the bundles one may imagine branching and anastomosing tubules,
representing the little blood vessels of the skin, which are confined to the der-
mis.

The bloodless external cellular layer or epidermis is situated, as its name im-
plies, on the dermis. A vertical section through this layer in a region of the body
in which it is particularly thick is shown in Fig. 22A. The specimen was taken
from the sole of the cat’s foot, but human skin is very similar. A sheet of cells,
one cell thick, constitutes the basal layer (Ba. Schi), which is attached to th<|
surface ofthe dermis. The cells of this layer have some resemblance to bricks in
shape; they stand upright on the dermis (which is not shown in the figure)!
Above this sheet comes a thick mass of cells, which receives the name of the;
Malpighian layer (MIl. La) because it was first described by the Italian
biologist, Marcello Malpighi, who distinguished it from the overlying layer in
two short papers published in 1665.

The first of these dealt with the skin of the tongue, 1699lthe second with that of the
surface of the body.16981 He remarked that this lower layer was ‘mucosum’. By this he
meant only that it was soft and sticky, unlike the dry external *cuticula’; he did not
mean that it contained what we now call mucus. He also gave it the unsuitable name



22 The skin and its pigment cells

A, the structure of thick mammalian skin (sole of cat’s foot), as seen in a vertical section. Ba. Schi. basal
layer: Hor. La. stratum corneum; in. lii, artificial space between cells; ker. k. interstitial cells: MI. La.
Malpighian layer; Pa, space occupied in life by connective tissue.

B. transverse section through the superficial epithelium (skin) and underlying layers of the freshwater
leech Piscicola gedmetra, to show p, the branched pigment-cell lying in the epithelium: cm. circular muscle
layer; e. external and internal limits of the epithelium; Im, longitudinal muscle.

C. the same branched pigment-cell as in B, at higher magnification.

D. E. branched cells (melanocytes) in the skin of man. D is a horizontal section through the skin of the
finger: E. a vertical section through that ofthe forearm, h, stratum corneum; p. space occupied in life by con-
nective tissue; r, cells of the Malpighian layer. The melanocytes have been treated with a solution of a gold
salt to blacken them.

A, highly magnified drawing from Schneider;\%41 B and C, photomicrographs by the author (no
previously published); D and E. highly magnifiedfiguresfrom Langerhans. 1691



of ‘rete’ or net, by which it is often known at the present day; but it is better to call it
simply the Malpighian layer. The cells that compose it press against one another and
their apposed surfaces are thus flattened, so that the cells appear polygonal in thin sec-
tions; but they are usually slightly separated from one another in permanent
preparations, with artificial spaces (in. lii) in between.

A large number of flattened, roughly circular cells are piled on one another
externally to the Malpighian layer. The name of cuticula was given by Malpighi
to this layer of dying, homy cells (Hor. La), but nowadays it receives the name
of stratum corneum. The cells of this layer that are in apposition to the
Malpighian layer are not so much flattened as the external ones, which are thin,
hard, dead scales; these fall off and are replaced from below.

Between the typical cells of the Malpighian layer and the stratum corneum there is a
thinner layer of cells (ker. k) that are in some respects intermediate in character
between those of the two main layers. These cells may be called interstitial.

Of the various kinds of epidermal cells that have been mentioned, only the
basal cells are capable of multiplication by division. Some of the products of
this process pass towards the surface to become first of all cells of the
Malpighian layer, then interstitial cells, and then horny cells, till finally they are
cast offfrom the surface. Other products ofthe multiplication of the basal cells
remain attached to the dermis as new basal cells. Thus all these layers of the
epidermis are ultimately derived from the basal cells.

The colour of the skin is partly due to the blood in the vessels of the dermis.
It is also affected by the presence of a small amount of a yellowish pigment
(carotene) dissolved in the lipid (fatty) material of the dead cells that compose
the stratum corneum, and also in the fat-globules of the dermis.[®1 These
colours, however, are not distinctive of particular ethnic taxa. The colour that
plays such an important part in popular discussions of the ethnic problem is
melanin.

Although, in dark-skinned persons, nearly every cell of the epidermis may
contain pigment, none ofthe cells that have been mentioned has the capacity to
synthesize it. These cells, whether (in crude terms) brick-shaped, polygonal, or
scale-like, are typical epithelial cells; that is to say, cells of the kinds usually
found in epithelia, or membranes that bound a surface (whether external, as
here, or internal). Now cells that produce pigment in animals are commonly of
quite a different kind. They are usually spheroidal or ovoid, with long,
branched processes extending from them, and they are usually situated not in
an epithelium but in connective tissue.

Up to the 1850s, no one had ever seen a branched pigment-cell in the skin
epithelium of man or any other animal. Then in 1857 a German histologist,
Franz Leydig, described (but did not figure) typical branched pigment-cells in
the superficial epithelium (skin) of the little freshwater leech Piscicola
geometra, which feeds on the blood of fishes.166] The photomicrographs
reproduced in Fig. 22b and C are possibly the first that have been published of
these interesting cells in the skin of Piscicola. It will be noticed that these cells,
with their curious branched processes, lie wholly within the superficial
epithelium, which is very simple in structure in comparison with the elaborate
skin of man and many other animals. The pigment (which is not melanin) oc-



curs in the form of tiny spheres Gust visible in Fig. 22¢) within the cells. Under
the microscope the individual granules appear brownish-yellow. Leydig, who
had no means of identifying the pigment, called the cells ‘die verzweigten
Pigmentfiguren\ He also described branched pigment figures in the lower
layers ofthe skin ofthe frog (Rana) and lizard (Lacerta agilis).\664]

The cells that produce pigment in the skin of mammals are called
melanocytes because the pigment is the substance called melanin. They were
first seen in human skin by the Swiss zoologist Kolliker in 1867.16031 He found
them interposed among the cells of the basal layer of the epidermis. He called
them ‘sternformige fCorper’. He remarked that they resembled spots of pig-
ment, but he misunderstood their nature, regarding them as nerve endings.
Next year they were described by a medical student in Berlin, Paul
Langerhans,1629] who was the first to recognize the melanocytes of the epider-
mis as cells (Fig. 22d and E). He noted their resemblance to the kinds of
pigment-cells with which he was familiar, because they had the same branching
form, but he did not notice the pigment-granules in them.

It has been suggested that the cells he saw were actually effete melanocytes, on their
way to be ejected on the surface of the body. 187iLangerhans was the same young man
who, in the following year, in his Dissertation for a degree at Berlin University,
described for the first time the little heaps of cells (‘Zellhaufleiri) in the pancreas that
are to this day known to every histologist and medical man as the islets of
Langerhans. 161
\ Melanocytes were first recognized as pigment-cells in the superficial
epithelium of a mammal by Heinrich Muller, who described them in 1860 un-
der the name of ‘ramificirte Pigmentzellen*in the conjunctiva of the rat, near
the edge of the cornea or white of the eye. He claimed in two separate papers
that he saw similar cells in the epidermis of the sturgeon before Leydig first
described them, but he does not appear to have published this observation at
the time. 1777,7781
i The melanin granules of human skin vary in diameter from 0-1to 0-4//m
(that is to say, from one-tenth to two-fifths of a thousandth of a millimetre). 1281
Even in the Negrid each single granule is deep golden, not black. It is
the piling up of many such granules that results in the absorption of most of the
mcident light of all colours, and the consequent appearance of dark brown or
an approximation to black.

f The melanocytes of vertebrates have a very curious origin, quite different
from that of the epithelial cells of the epidermis. They originate as part of the
nervous system, from the left and right ridges (neural ‘crests’) that project from
the sides of the embryonic spinal cord.1296.8301 The cells leave these ridges and
migrate to the dermis of the whole body. Some of them pass from
the dermis to the basal layer of the epidermis, where they insinuate themselves
between the basal cells. They now undergo a peculiar metamorphosis. Their
branching processes grow out and make contact with the external ends of the
basal cells, so that there is continuity between the protoplasms of these two
jrery different cells. This continuity has been definitely established by electron
mBcroscopy.12861 The melanocytes secrete granules of melanin and pass them
along their processes to the tips, and thence into the basal cells. Here they



collect, on the side of the nucleus that faces the surface of the skin. In
Europeans the melanocytes do not make many granules, and only a few pass
into the basal cells; but in persons of dark-skinned races and subraces they are
very active, and granules continue to pass through the tips of the processes un-
til they have spread to all parts of the basal cells except the nuclei.187,88,891 In
the Negrid embryo, melanin granules are present in the melanocytes of the skin
late in the fourth or early in the fifth month of pregnancy, and transfer to the
basal cells begins late in the latter month.Hit] More than three centuries ago
Thomas Browne knew that the skin of Negrids darkens long before any ray of
light has touched it. In his work generally known as Vulgar errors, which he
himself called by the grander title of Pseudodoxia epidemica, he remarked of
Negroes that ‘not onely their legitimate and timely births, but their abortions
are also duskie, before they have feltthe scortch and fervor ofthe Sun’.f1s0]

The melanocytes, like the basal cells, are capable of multiplication by
dividing in two. It would appear that some ofthe products of their division pdss
towards the surface as effete cells. Presumably they are sloughed off with the
scales of the stratum corneum.

Melanocytes are not easily seen in routine microscopical preparations. It is
for this reason that they are not usually shown in drawings intended to reveal
the structure ofskin. This appliesto Fig. 22a.

Melanin is a complex substance that occurs commonly among very diverse groups
of animals. (619.656.7ioi Plants do not produce it, but they produce a familiar substance
of rather similar composition. Everyone has seen how an apple, if cut across and left
exposed to the air, becomes brown on the new surfaces. The formation of the brown
pigment provides a simplified illustration of the way in which melanin is produced in
the bodies of men and other animals. The precursor of the brown substance in the cells
of the apple is a phenol. The reaction by which this colourless substance becomes
coloured is caused by an enzyme, polyphenol oxidase, in the presence ofthe oxygen of
the air. The monophenol is first oxidized to a diphenol, and this to a quinone. It is
characteristic of quinones that they are coloured. In the structural formulae shown
here, the symbol ‘R’ is used to represent any of several possible groups of atoms.

monophenol diphenol quinone

In animals, including man, melanin is produced from the amino-acid tyrosine
(hydroxy-phenyl-alanine), which is abundantly present in the body as a constituent of
most proteins. It is a colourless monophenol. Under the influence of the enzyme
tyrosinase it is oxidized first to a diphenol and then to a quinone. The diphenol is
DihydrOxy-Phenyl-Alanine, commonly shortened to dopa, and the coloured quinone is
called dopaguinone. During these changes the basic structure of the amino-acid
(shown in the diagrams by the chain of atoms orientated at 45° to the sides of the page)
remains unchanged. Further changes (not involving tyrosinase) resultin the elimination
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nitrogen atom to the phenyl ring. This produces the dark-coloured substance, indole-

quinone, which is chemically related to the familiar coloured plant-product, indigo

(nowadays also manufactured synthetically).

indole-quinone, the indigo (indigotin)
basis of melanin

k Indole-quinone polymerizes (that is, the molecules associate together in
groups to form larger molecules), and the polymer attaches itself to protein.
The final result is the familiar pigment melanin, the ‘colour’ referred to by
[writers on the ethnic problem. Melanin is not exactly a single chemical sub-
stance, because the degree of polymerization and the protein-content may
vary; but so far as is known, all races have essentially the same melanin in the
skin. The colour depends on the amount present. 16671

I Melanin gives colour not only to skin but also to hair. The clump of cells
from which a hair grows out contains melanocytes that are very similar to
those of the skin. They pass melanin granules into the cells that will be
transformed into the dead cells of hair. The coloured substance of hair, whether
|golden, auburn, ‘mousy’, brown, or nearly black, is melanin, the shade depen-
ding on the amount of pigment present. The only exception is so-called ‘red’
hair, which owes its colour to a slightly different substance called



phaeomelanin. Unfortunately the extraction of this pigment for chemical
analysis is liable to cause change in its composition.[799! The amino-acid
tryptophane appears to replace tyrosine as the starting-point for the production
of phaeomelanin.[341] Ordinary melanin is sometimes called dopa-melanin to
distinguish it. Phaeomelanin is not important in the study of the ethnic
problem, because red hair is not characteristic of any ethnic group. It occurs
among particular individuals of various subraces.

It might be supposed that the pale-skinned subraces of man have fewer
melanocytes in the epidermis than the dark races, but this is not so. Even
albinos have the same number of melanocytes as dark-skinned people. 181 The
differences depend on the activity ofthe melanocytes, not on their number.

It has been shown that the melanocytes in the skin of the pale subraces of
man contain the whole system for the production of melanin; it is not lack of
tyrosine or of tyrosinase that causes the amount of melanin to be so small.133,
192.83,619] The tyrosinase system is somehow inhibited and dormant in most
parts of the body, though less so in the skin of the nipples and certain other
areas.

It has been proved by experiment that pale human skin contains a substance (or sub-
stances) that reduces the rate of formation of melanin. The mechanism of inhibition
does not appear to be fully understood, but there is evidence that the sulphydryl groups
(—SH) of proteins may possibly be involved. Experiments performed outside the body
have shown that substances which interfere with the reactions of sulphydryl groups in-
crease the amount of melanin formed when tyrosinase acts on tyrosine. 19i7i

The lack of colour in the skin, hair, and other parts of human albinos appears to be
due to the complete inhibition of tyrosinase, but it is the absence of this enzyme that
causes the white patches on black-and-white guinea-pigs. 1875)

A hormone called MSH (the melanocyte-stimulating hormone), produced by
the pituitary gland below the brain, in some way increases the amount of
melanin in the skin of both pale and dark-skinned human beings. Its release
from the pituitary gland is inhibited by a hormone secreted by the cortex or
outer part of the adrenal gland (situated, as its name conveys, beside the
kidney). If this cortex is damaged by disease, the pale skin of a European may
become dark. The connection between disease of the adrenal glands and
darkening of the human skin was first suggested by Thomas Addison, a Lon-
don doctor, in 1849.[8] In his very brief and tentative remark on the subject,
amounting in all to 39 words, he made the mistake of supposing that the dis-
coloration of his patients was caused by escape ofblood from the vessels of the
dermis (‘purpura’ is the medical name for this condition). He corrected his mis-
take six years later, in a book devoted to disease of the adrenal glands. He now
realized that the ‘dingy’, ‘smoky’, ‘amber’, or ‘chestnut-brown’ colour was due
to pigmentation of the skin itself, not to darkening by escaped blood. His
book s illustrated by large coloured portraits.191

The intramuscular injection of MSH darkens the human skin. Experiments were per-
formed on so-called American ‘Negroes’, but it is evident from the published pictures
that the subjects were partly of European ancestry. The skin began to darken after a
day or two from the first injection; it returned to its original colour some weeks after
the last. The evidence suggested that persons whose skin was particularly dark before



the injections started, showed the strongest response. [68 There does not appear to be
any conclusive evidence as to whether MSH or the inhibiting hormone of the adrenal
[cortex may play a part in determining the normal skin-colour of the races and sub-
fraces of man.
It has been proved by direct experiment that the pigment in the epidermis of
; man reduces the amount of ultraviolet light that passes through. 110491 The skin
lof Europeans and Negroes was blistered by the action of cantharidin (a vesi-
:cant material obtained from the blood and accessory reproductive organs of
ecertain beetles). This substance causes the stratum corneum to separate from
:the Malpighian layer of the skin as a blister, and it can then be painlessly cut off
[with scissors. It was shown that there is no significant difference between
IEuropeans and Negroes in the thickness of the stratum corneum, but this layer
taken from Europeans transmits  times as much ultraviolet light as the cor-
fresponding layer taken from Negroes. Pieces of the stratum corneum of Euro-
pean and Negro skin were placed over living pale human skin and exposed to
jthe Nigerian sun. It was found that the dark stratum corneum of Negro skin
gave better protection than the other against the erythema of sunburn (that is
to say, against the reddening due to the congestion of the blood-vessels in the
Isuperficial part of the dermis). The difference is caused by the presence of
“melanin granules in the dead cells ofthis layer in the Negro’s skin. The melanin
granules absorb the ultraviolet rays and also scatter them, so that further ab-
sorption occurs by other melanin granules, and also by the proteins of these
[cells.lios2 No doubt the abundant melanin of the Malpighian layer and basal
[cells of Negroes acts in the same way, and greatly reduces the transmission of
lultraviolet light.

The darkening of a pale skin in sunlight is a protective response against the
[effect of too much ultraviolet light, which not only causes an inflammatory
Icondition in the superficial layer of the dermis, but also damages the living cells
of the epidermis. It is often mistakenly supposed that this darkening is a sign of
phealth. Indeed, persons with pale skins are sometimes said to be ‘etiolated’. The
[word is taken from botany, where it is used to mean the state of a plant that
has failed to produce the green pigment of leaves because it is grown in
darkness. The cases, however, are fundamentally dissimilar. The green pigment
\(chlorophyll) is absolutely necessary for the normal life of the plant, and the
plant can only produce it in the presence of light. The melanin of skin, on the
~contrary, only plays a defensive role in protecting the skin from the damaging
leffect of ultraviolet light.
' The chief danger of overexposure to the ultraviolet light of the sun is the
[production of cancers (carcinomas) of the epidermal cells.l iosi In the temperate
[zones the light from the sun has to traverse a longer course through the ozone
of the upper atmosphere than in those regions in which the sun is more nearly
loverhead. Ozone absorbs ultraviolet light strongly. Skin-cancers occur very
much more frequently among European residents in subtropical countries than
tamong the dark-skinned inhabitants.uosl They occur especially on the face and
other exposed parts. A curious case is that of long-sighted people who wear
bifocal spectacles outdoors in parts of the world where the sunshine is intense.



The carcinogenic rays are unfortunately able to penetrate the glass, and the
lower lens concentrates them on a particular area of skin below the eye; cancer
notinfrequently results. Hi8U

It is well known that ultraviolet light is absorbed by nucleic acids and can=
cause mutations in the genes. It seems highly significant that melanin granules'
are directed by the ultimate branches of the melanocyte to the side of the
nucleus of the basal cell that is nearest to the surface of the skin—the side, i
fact, from which the light comes: for the nucleus contains the deoxyribonucleic:
acid (DNA) of the genes. A little pile of melanin is built up here to form a
cap over the illuminated side of the nucleus. The nuclei of the basal cells corti
stitute the source of all the nuclei of the epidermal layer, except those
of the melanocytes themselves. In dark-skinned persons so many melanin
granules enter the basal cells that eventually the nucleus may be surrounded!
by them.

The basal cells of the epidermis are not the only cells that are protected by
melanin from damage caused by excess of ultraviolet light. The fibroblasts, Of
cells of the dermis that produce the connective-tissue fibres of that layer, are
also liable to be harmed by intense sunlight. They contain no melanin; but if
there are enough granules in the basal layer of the epidermis, and in the morel
superficial layers, they are protected. This probably explains the crowding of
melanin granules in the basal cells in members of those ethnic taxa that are
adapted to subtropical and tropical environments. The bases (basic chemical
groups) that form an important constituent part of the genetic material (DNA)
are subject to transformation by ultraviolet light. The fibroblasts contain ai
system of enzymes that have the remarkable capacity to extract the altered
bases and replace them by the correct ones, so that the proper genetic material
is maintained. Some persons, however, are very sensitive to ultraviolet light
They lack a part of the genetic replacement system, and the damage caused by
light is not put right.[212] Such persons are said to suffer from xeroderma*
pigmentosum. The damaged cells proliferate and spread to various parts of the
body, where they continue to multiply and produce malignant tumours.

Experiments carried out in Germany just after the First World War proved
that in certain circumstances ultraviolet light was by no means necessarilyl
harmful to human beings.11111 It was shown that exposure to this light would,
prevent the development of rickets in children. Soon afterwards a surprising;
discovery was made. Certain oils, linseed among them, have no capacity to
protect against rickets when taken into the body as food, but they develop this
capacity if exposed to ultraviolet light, and indeed develop as powerful an anti;?]
rachitic property as that of cod-liver oil itself. Finally it was shown that the
substance in these oils that became antirachitic when irradiated was ergosterol§
which became converted to vitamin D, the antirachitic vitamin. It was con-;
eluded that ultraviolet light prevents rickets when it shines upon the skin by
converting the ergosterol, already present in the body, to vitamin D.

The following hypothesis seems to account rather satisfactorily for the
varying degrees of pigmentation of the skin among the races and subraces of-
man in different latitudes. It is thought likely that man evolved in the warnf;
regions of the globe. As the hair coat inherited from his ancestors gradually



became reduced, the pigmentation of his skin would presumably be retained or
increased, by the natural selection of those persons who were best protected
from the ultraviolet rays of the intense sunshine. When, on the retreat of the
ice, huge new areas of fertile land were exposed for human habitation, natural
selection would act in a different way. The filtering off of the ultraviolet light
from the slanting rays of the sun would make protection less necessary;
meanwhile it would become more and more valuable to catch some remnant of
this light, to provide a source of vitamin D. Selection would now act in the
opposite direction, tending to favour persons in whom the melanin-inhibiting
factors chanced to be strongly developed. Paleness of skin would result in
those subraces, especially the Osteuropid and Nordid, that penetrated far
towards the north.

This hypothesis is supported by evidence that there is a tendency to rickets
among the children ofimmigrants from the West Indies to Great Britain, where
the disease has almost disappeared among the fair-skinned native
population. [B0L It seems that in the tropical environment there is sufficient
sunlight to penetrate the Negrid skin and act upon ergosterol, or enough
vitamin D in the food; but in England the sunlight does not always suffice, and
ifthe diet is deficient in the vitamin, rickets results. The evidence would only be
conclusive, however, if the two groups of children—dark-skinned and
fair—were known to have similar diets and to expose the same area of skin to
the light.

Since pigmentation of the hair is controlled in essentially the same way as
that of the skin, there would be some tendency for those who became very pale-
skinned in the course of evolution to become fair-haired at the same time, even
though those with fair hair might gain no practical advantage from the posses-
sion of this particular character. Fair hair reached its extreme (apart from

sporadic albinism) in the Osteuropid subrace, seen today in parts of Poland
and north Russia.

The eye-colour of man is due to melanocytes in the stroma or connective-
tissue layer of the iris. These have the same origin as the melanocytes of the
skin, but do not act in quite the same way. They are ‘continent’; that is to say,
they do not extrude their melanin granules into other cells, as those of the skin
and hair do, but retain them within themselves. If they produce abundant
melanin granules, they give a brown or almost black colour, just as they do in
the skin. If the granules are sparse, they act in quite a different way. The red
light (and light of long wavelengths in general) passes through with little
scattering, and is absorbed at the back of the iris. The light of shorter wave-
lengths is selectively scattered (diffracted) by the melanin granules and thus
passes from one to another, and some of it forward, out of the eye. The light
that emerges is therefore blue or bluish, though no blue pigment is
present.1100il The pure blue eyes of the Osteuropids and many Nordids is
due to this “Tyndall effect’. The blue skin on the muzzle of the male mandrill
OMandrillus sphinx) is also due to a Tyndall effect produced by sparse melanin
granules.

Not all the melanocytes derived from the neural crests reach the epidermis.



Every biological student has seen them in the connective tissue surrounding the
nerves and blood-vessels of the frog. They occur in many animals in the con-
nective tissue of the dermis. It is stated that in the baboons (Cynocephalus) and
macaques (Macacus) the colour of the skin is entirely due to dermal
melanocytes, but in the chimpanzee (Pan satyrus) and orang-utan (Pongo
pygmaeus) melanocytes occur in both dermis and epidermis.[4 Dermal
melanocytes occur also in man, especially in the lumbar region and on the but-
tocks in late embryonic life and in the early years after birth. Here the melanin
granules are often abundant enough to produce visible spots, sometimes an
inch or more across. There is usually not enough melanin to produce a dark
brown or black colour, and a bluish Tyndall effect may result from sparse dis-
tribution of the granules. The melanocytes of the dermis are always continent,
like those of the iris.

When the attention of the scientific world was first called in the 1880s to the
existence of these marks, it was supposed that they constituted a diagnostic
feature of the Mongolid race[7i31, but in fact they occur fairly commonly in
most races and subraces, so far as is known.lill 301 In the pale-skinned
subraces of the Europid race they only appear sporadically.!61though it seems
that dermal melanocytes are always present at a late stage of embryonic life. It
has been claimed that these marks never occur among the Ainuids of
Japan,! 104 but it is questionable whether a sufficient number of babies has been
examined to prove that this rather isolated Europid subrace is exceptional in
this respect.

The marks are presumably to be regarded as an archaic feature inherited
from ancestors that had abundant dermal melanin, like the chimpanzee and
orang-utan.

The inheritance of skin-colour is complex. Albinism is very simple genetical-
ly, but it is not relevant here, because no ethnic taxon consists of albinos. There
are people of blond subraces who are scarcely able to respond to ultraviolet
light by the development of melanin in the skin, while those of certain other
subraces (for instance, the Mediterranids and Nordindids) are able to become
noticeably dark in the exposed regions of their bodies, though rather pale-
skinned in parts that are protected from the sun. The skin of Negrids is dark in
certain protected parts, though it may be capable of further darkening by
ultraviolet light. These different characters and potentialities are presumably
under separate genetic control. As always in the study of human heredity,
progress is retarded by the impossibility of making the crosses that reason
would suggest, and by the long intervals between generations.

The evidence suggests that the colour of human skin is controlled by-
polygenes', that is to say, by many genes, having additive effects. Studies of
this problem have been made on American ‘Negroes’, who are in fact a hybrid
population, descended mainly from Negrid and Europid ancestors. There is a
very wide range in skin-colour among them. If intermarriage occurs between
two of them, different but not extremely so in colour, the offspring are com-
monly intermediate in colour, and if these offspring intermarry with persons
differing somewhat in colour, once again the offspring are commonly inters
mediate. (Studies of Negrid-Europid hybrids in Liverpool suggest that there



may be a slight tendency towards dominance of a pale skin, if the parents are
very different in colour. [474]) The production of intermediates, generation after
generation, is strongly suggestive of the action of polygenes. In such cases the
genetical interpretation must rest on a special type of statistical analysis. It
appears that about five pairs of genes, all additive and nearly equal in effect,
must be concerned. [1007, 1008l At each of the five loci on the chromosomes, both
ofthe genes might be for pale skin, or one for pale and one for dark, or both for
dark. Europeans would not necessarily possess exclusively the ‘pale’ genes:
one, two, or three might be ‘dark’. Unfortunately a statistical analysis of this
sort cannot take account of complications such as ability to respond to
ultraviolet light.

There is no evidence that any gene concerned in the control of skin-colour
has any effect on the mental capacity of human beings. In the course of evolu-
tion particular races or subraces might evolve to higher average levels of
intelligence than others; but if so, there would be no necessary correlation with
the colour of the skin. It might happen, nevertheless, that selective influences
would result in the production of a particular skin-colour (whether dark or
pale) in a certain race or subrace, and that selective influences of another kind
would independently result in the acquisition by this race or subrace of a high
average level of intelligence (or of a high proportion of persons of exceptional
intelligence). This would be an example of the coexistence in a particular race
or subrace of two or more characters controlled by two independent sets of
genes (for instance, brachycephaly and the rather broad, slightly concave nose
In the Alpinid subrace).

« In the classification of animals, zoologists lay little emphasis on differences
of colour, which are commonly caused by the accumulation of coloured
“granules within cells, or by the existence of extremely fine parallel striations on
buticles. They pay far more attention to differences in grosser structure. Such
~differences result when particular cells in two or more taxa of animals arrange
ihemselves in different ways, so as to form aggregates that are markedly
different, or when the cells produce skeletal matter (bones, for instance, or the
eexternal skeletons of insects) that are obviously different in shape. It is
|[herefore surprising to a zoologist that such very great emphasis should be laid
on colour in popular discussions of ethnic problems.

There are marked differences of a structural or ‘morphological’ kind between
pie races, and to a less extent between the subraces of man. Some of these will
be described in considerable detail in Part 3 of this book. Here it need only be
Remarked that there are races of man so different from the Europid (for in-
stance in the breadth of the nose, the thickness of the lips, the degree ofprojec-
pon of the jaws, and the length and texture of the hair), that it must seem
Strange indeed to any zoologist or physical anthropologist that a mere
~difference of colour should be the feature that seems most important to anyone,
i Nevertheless, people do commonly make remarks about those non-white
[faces that are in fact very different in morphological characters, to the effect
that ‘the only thing that distinguishes them is the colour of their skin’. It scarce-
ly seems possible to believe that anyone who has seen an Australian aborigine,



a Melanesian, a Bushman, or a Negro could accept such words as true. They
are directly contrary not only to the established facts of physical anthropology,
but also to ordinary observation.

An albino Melanesid (Melanesian) or Negrid, who is fairer than any non-
albino European, appears even more unlike a European than a normal
Melanesid or Negrid. This fact was pointed out (with reference to
Negrids) by the French mathematician Maupertuis more than two centuries
ago.[7i5] The association of a pale face and straw-coloured hair with the
features of a non-Europid race brings out strongly the great differences that in
fact exist. This is perhaps partly because darkness of the skin interferes with
clear vision of the face. Indeed, if the skin were actually black (which it never
is), it would be impossible to see any features, apart from the lips, gums, teeth,
and whites ofthe eyes, except in profiile.

The relative unimportance of colour in comparison with morphological
features is witnessed by the fact that there is no race of man, in the sense of the
word adopted in this book (pp. 99 ff.), that is characterized by the possession of
a pale skin. Most of the subraces of the Europid race have pale skins, but the
Nordindids (Indo-Afghans) and Aethiopids have not. The Sikhs and other Nor-
dindids become pale brown in the exposed parts of the body, and members of
the Aethiopid subrace are very dark—darker, in fact, than certain Negrid
tribes. If a Nordindid were slightly paler, it would not be easy to distinguish
him from a Mediterranid. Indeed, some authorities regard the Nordindids as
constituting a local form ofthe Mediterranid subrace, f10851

In view of these facts, it is surprising that unrelated groups of persons are
often classified together in common speech as ‘coloured’, as though this implied
genetic affinity. It results that an Indian, who may show close resemblance to
many Europeans in every structural feature of his body, and whose ancestors
established a civilization long before the inhabitants of the British Isles did so,
is grouped as ‘coloured’ with persons who are very different morphologically
from any European or Indian, and whose ancestors never developed a civiliza-
tion of their own. Those who group human beings in this unscientific way
would not think of applying the same classificatory principle to animals. They
would not predicate anything about the virtues or defects of the ordinary types
of Labrador retrievers, Scottish terriers, and schipperkes merely on the basis of
their black pigmentation, and they would be well aware that a golden Labrador
retriever is very similar in most respects to a black one.



10 Odour

‘Those wHo have travelled in foreign lands must readily have noticed that
all peoples have an odour that is peculiar to them. Thus one distinguishes
without difficulty the Negroes, Malays, Chinese, Tatars, Tibetans, Indians, and
Arabs.” Thus wrote the French missionary and explorer Evariste Hue, more
than a century agoJ520] The present chapter is concerned with this curious and
difficult subject.

TYPES OF SCENT-ORGANS

Many animals have special glands for the production of substances that can be
detected by other animals through the organs called chemo-receptors that
detect and discriminate between chemically different substances. The secre-
tions produced by the special glands have varied functions. Some, such as
those produced by the stink-glands below the tail of the skunk (Mephitis
mephitis) and by the wax-glands (ceruminous glands) of the human ear, act as
repulsive agents against intruders, but most of them are attractive towards
members ofthe same species.

The attractive scents fall into two main categories: those that tend to. keep
members of a herd together, and those that are specially related to the sexual
function. The scents that belong to the former group (the species- or herd-
recognition scents) are produced by similar organs in both sexes. There are not
many different kinds of organs of this sort that can be quoted as perfectly
typical examples, but the metatarsal brushes of certain species of deer will
serve as well as any other. These are areas of skin provided with special glands
and stiffly projecting tufts of hair, in some cases of a distinctive colour, situated
on the outer sides of the lower parts of the hind limbs. They brush against the
undergrowth through which the deer passes and leave a scent that is
recognizable by members of the species,f1122] There is reason to believe that
metatarsal brushes occur most commonly in gregarious species of deer.[689]
The scents produced by the metatarsal glands of certain species of deer are
examples of what are called pheromones; that is to say, substances secreted
by one individual that pass to another individual (commonly through the air)
and elicit in it responses of an adaptive nature.

It often happens in the most diverse animals that hairs or hairlike structures
are associated with scent-organs. They distribute the scent, either by acting
mechanically as brushes, or else by-increasing the area from which the smelly
Substance may volatilize.



The pre-orbital glands of many of the Bovidae, especially certain species of
antelopes, goats, and sheep, seem to fall into the same group of scent-
producing organs as the metatarsal brushes of deer; that is to say, the group
that produces species-recognition scents. These organs of the Bovidae are
elongated patches of skin in front of the eyes, bearing the openings of many
small glands. The patches are sunk into depressions of the lacrimal bone, easily
visible on inspection of the skull. In some cases they can be everted, so as to
volatilize the scent more readily. They occur in both sexes, like typical scent-
organs adapted for species-recognition; but they seem not to belong wholly to
this category, for they are more active in the sexual season and as a general
rule are better developed in the male sex. In the duikerbok (Cephalopus spp.)
of tropical and southern Africa the secretion of the male is highly scented; that
of the female cannot be detected by the human nose, and, unlike that of the
male, is coloured blue. It is clear that the pre-orbital glands of the Bovidae, or
at any rate some of them, merge into the second category of sexually alluring
scent-organs.

The sexually alluring smells are usually different, and produced by quite
different organs, in the two sexes, or they may be produced by members of one
sex only. The scents produced by female animals are often directive rather than
immediately stimulating; that is to say, they lead the male to where the female
is, but are not an immediate stimulus to copulation. The most astonishing
examples for directive scents are provided by certain moths. It has been proved
that the males of certain species belonging to two different families (Lasiocam-
pidae and Lymantriidae) are capable of being attracted towards a female
situated a mile or more away.[3&] It is a strange fact that none of the directive
scents produced by female Lepidoptera can be detected by man.[35i]

The scents produced by male Lepidoptera do not direct a female towards
him, but stimulate her to copulate. These stimulating scents can be detected by
human beings, and almost all of them are pleasant to our sense of smell.f35il
The scent-organs of male Lepidoptera occur on various parts of the body in
different species—on particular parts of the wings, on the front (prothoracic)
or hind (metathoracic) legs, or at the base or top of the abdomen. They are
often accompanied by hairlike structures, reminiscent of the metatarsal brushes
of deer. In some cases there are elaborate arrangements for the conservation of
the scent in repose, and its dispersion when the occasion arises.

The common fan-foot moth (Herminia barbalis) may be cited as an example. (5431
In this species, which occurs in southern England and in parts of Europe and Asia,
the scent-hairs of the male are borne on the joints called tibia (tb) and femur (fe) of
the prothoracic legs (Fig. 23a). There are two tufts of scent-hairs (tbl and thk) on the
tibia and one (fb) on the femur. These long hairs give the moth its vernacular name,
though ‘brush-leg” would be more appropriate. Organs of this kind ensure that
females copulate with males of their own species, even when, as in this case, r769ithere
are several closely related species occupying similar ecological niches in the same dis-
tricts.

Sexually alluring odours are produced by certain female Primates. This has
been shown experimentally by a small-scale experiment with the rhesus
monkey, Macaca mulattaMAQO] A male was placed in a cage, so arranged that



23 Scent-organs ofanimals and man

A, an anterior (prothoracic) leg of the moth Herminia barbalis, to show the large scent-
tuft (Jb) on the joint called the femur (fe) and the two smaller tufts (tbk and tbl) on the tibia
(tb).

B, vertical section through the skin of a pig, to show the place (marked by an arrow)
where an a-gland (a) opens into the upper part of a hair-follicle (hf).

C, longitudinal section through the secretory part of an o-gland in the armpitofa Europid
woman. Some of the cells contain spherical masses of granules at the ends directed towards
the cavity of the tubule; others are vacuolated in this region. Several show projections into
the cavity, and an ovoid body near the lower right-hand corner of the figure gives the impres-
sion that a projection has been separated from a cell.

D, vertical section through the skin of an Australid, from the cheek near the ear. The a-
gland (a) opens (not in this section) into the hair-follicle (hf) above the sebaceous gland (sg).
e, e-gland.

A, magnified drawing from Illig; 158l B, C, and D, highly magnified drawings from
Schiejferdecker; b41lwith scales and letteringadded by the present author.



by pressing repeatedly on a lever he could gain access to a female, by the
automatic opening of an intervening door. When he had discovered this fact,
his nasal olfactory area was plugged with gauze impregnated with a special
paste that rendered him incapable of smelling. He now no longer worked the
lever, but resumed the habit when the gauze had been removed. Only two
males were used in this study, and the evidence would have been more con-
clusive if control experiments had been carried out with omission of the anti-
olfactory substances from the paste; but there seems to be little doubt that the
sex instinct of the males was in abeyance if they could not smell their females.
The source of the sexually alluring substances was not determined.

MUSK

A familiar example of a sexually alluring odour is the musk produced by the
male musk-deer (Moschus mosehiferus), which inhabits mountainous districts
in Asia. The musk is secreted by a large gland that opens in the middle line of
the belly, in front of the preputial opening.[299.1122] (It does not open into the
preputial cavity, as is often stated in writings on the subject.) There is no trace
of a corresponding organ in the doe.[348] The gland consists of a pouch of
inturned skin. The secreted product constitutes the musk of commerce, from
which the cosmetic scent is prepared. More than one scented substance exists
in the contents of the pouch, but the principal one, to which the odour is mainly
due, is muscone. This was first isolated as a chemical individual at the begin-
ning of the present century, but its exact composition was not determined until
1934, when the identical substance was synthesized in the laboratory. [9231
Muscone may be regarded as based on a molecule that is a paraffin chain joined
end-to-end to form a ring. The ring contains fifteen carbon atoms and is called cyclo-
pentadecane. The synthesis started from the closely related substance cyclo-
pentadecene. It will be noticed that the muscone is a ketone; that is, it contains the group
0=C —R, where R and R’ are radicles such as —CH3or —CZH5; or derivatives of
|

R'
these.
H2C  'CH. HC- CH 0=C CH.
(HX)2 ch3 (HX)I2—CH (HX)12— CH
CH,
cvclo-pentadecane cyclo-pentadecene

Several ketones related to the cyclic paraffins, and therefore closely similar to
muscone, are used as scents in the cosmetic industry. noiThey are of animal origin. It is
a most remarkable fact that these substances, so similar in chemical composition, are
produced by different organs belonging to particular species of different orders of mam-
mals. The scent-gland of the civet-cats (Viverra spp.) resembles that of the musk-deer



in opening by a longitudinal slit in the middle line of the body, but it occurs in both
sexes and opens in a different place: in the male between the testes and the penis, and in
the female between the anus and the vulva (that is to say, behind the genital opening in
each case).[48L The musk-rat (Ondatra zibethica) produces a similar scent, but by a
large organ that, surrounds the anus in both sexes. 4X1The evidence suggests that this
organ is not homologous with the circumanal glands ofman. In all these cases the prin-
cipal scents are cyclic ketones (or in the case of the musk-rat, two such ketones and
also the alcohols related to them).
» Near relatives ofthese animals have similar glands and a similar smell, and it
fs very probable that the scented substance is chemically similar. It would
appear that the capacity to produce scented cyclic ketones from diverse organs
is widely spread among mammals.

It may be mentioned that several synthetic substances, chemically unrelated
to musk and not known to be secreted by any animal, have a remarkably
similar smell and are used in the cosmetic industry. fs22|

[(PLANDS OF THE AXILLARY TYPE (/4-GLANDS)

In the skin of the axilla of men and women there is a flat, oval organ,
pommonly some 5 cm long and about 3to 5 mm thick, which produces a smel-
ly sweat. This axillary organ consists of very numerous, separate, but con-
tiguous glands. Each separate gland (cf. Fig. 23b) is a little tube, rolled up in an
Irregular fashion at one end, so as to form a little rounded object. The end of
the tube within the rounded part is closed off. In this part there are short
[branches from the tube, some of which join the main tube, so as to produce a
loose meshwork. The part that has been described is that which produces the
pdorous secretion. The other end of the tube is a duct, leading towards the
fexterior. The (unbranched) sweat-glands of the general surface of the body
©pen directly by spirally wound (corkscrewlike) ducts on the surface of the
epidermis; but each of the nearly straight ducts of the axillary glands opens, as
p rule, into the little pit or fo licle from which a hair grows out. The rounded,
secretory parts of two or more glands are in many places so crowded together
pis to form apparently composite glands, big enough to be visible to the naked
feye, but their ducts open into separate hair-follicles. The axillary glands
Originate in the embryo from the linings of the hair-follicles, and most of them
[retain this association. Thus the axillary sweat pours on to the hairs ofthe arm-
pit.

r! The restriction of the body-hair in man to particular areas, and its abun-
dance in these regions, are significant. The hairiness and warmth of the armpit
Fare both conducive to the evaporation of the smelly substance when the arm is
eraised, yet the organ is almost closed off when the upper arm is held beside the
body. The whole arrangement is similar in principle to the male scent-organ of
the fan-foot moth, though each constituent part is fundamentally different. The
hairs of man, for instance, consist of horny (keratinous), dead cells, while the
hairlike structures of the moth consist of a hard substance that is not keratin (a
protein), but chitin, a complex substance (mucopolysaccharide) related to the



sugars. The ‘hairs’ of insects do not consist of dead cells, but of chitinous
material extruded from the surfaces of cells.

The liquid substance produced by the axillary gland of man is regarded as a
form of sweat, because it exudes on the surface of the skin, but the glands that
produce it are different from those that produce the sweat of the greater part of
the body. It was a German anatomist, Krause, who first drew a distinction, in
1844, by remarking on the very large size of the axillary sweat-glands in com-
parison with those ofthe rest of the body. 6i0] A much more precise distinction
was drawn the following year by a French histologist, Robin, who remarked
that whereas the sweat-glands of the rest of the body are clearly separate, the
secretory parts of the axillary glands are often associated to form the visible
groups that have already been mentioned. He also remarked that whereas the
ducts of the other sweat-glands are coiled like a corkscrew, those ofthe axillary
glands are nearly straight. Robin realized clearly that the axillary glands are
the ones that produce the odour ofthe human body. He did not name them, but
simply remarked that they were sweat-glands ‘d un especeparticuliere’.[908L

Sweat-glands of this special type were studied in detail by SchiefFerdecker, 1940,94il
who discovered a great deal about them, but was mistaken about the way in which the
glandular cells secrete. Unfortunately he called them ‘die apokrinen Druserf, to
emphasize his erroneous belief. He knew that certain gland-cells, ordinary human
sweat-glands among them, produced their secretion in the form of a fluid that oozed
through the intact cell-membrane into the cavity or lumen of the gland and thence to
the exterior. He designated such glands Idie ekkrinen Druserf. He thought that Robin’s
glands produced their secretion in a different way, by the nipping-offof the ends of the
cells into the lumen, and he gave the general name of die apokrinen Drusen to all
glands in any part ofthe body that produced their secretion in this way (Fig. 23c). The
usual spelling of the two adjectives in English is ‘eccrine’ and ‘apocrine’.

The cells of the axillary glands of man differ sharply from those of the sweat-glands
of the general surface of the body in containing large, brownish-yellow, globular
secretion-products.1754.5i3.205.7531 These contain lipid (fatty) material (phospholipids
and cholesteryl esters).1787] This lipid material can also be demonstrated in the duct of
the gland 1787|, but the evidence seems conclusive that the globules themselves are not
cast out as such into the duct. The free end of the cell is devoid of globules at all times.
Apparently the secreted material passes out in solution through the intact cell-
membrane.1754.7531 |t is therefore unfortunate that the adjective ‘apocrine’ has stuck so
obstinately to sweat-glands of the axillary type. Certain gland-cells (such as those of
the pancreas that produce digestive enzymes) are in fact apocrine, but the cells of
Robin’s glands are not.

SchiefFerdecker himself[940.94i] suggested that the two kinds of glands should be
called ia-Drusen\ and ‘e-Drusen\ and these names (or the English equivalents) are con-
venient if new meanings are attached to ‘o’ and le\ The ‘a’ may well stand for glands of
the axillary type, the ‘e’ for those that open directly on the general surface of the
epidermis, and have no connection at any stage with hair-follicles.

There are e-glands among the a-glands in the axillary organ of man, but it is
very improbable that they contribute to the odour of the secretion.

Since the sweat of the axillary glands is yellowish, one would naturally and
perhaps correctly attribute the colour to the material in the large globules, but
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the suggestion has been made that it may be due to the action of bacteria in the
exuded sweat.

Sweat-glands of the characteristic ‘a’ type are not confined in man to the
axillary organ. Robin reported their existence ‘aw creux de Vaisselle’ in his
paper of 184519081 In 1867 the presence of glands of this type in the anal and
genital region was very briefly mentioned by Kdlliker.16031 An excellent account
of the a-glands that surround the anus was given four years later by Gay, a
physiologist of Vienna University, who named them the Circumanal-
drusen. 1341 He stated that they were situated in a ring round the anus, the
inner limit being 1to IEcm from the latter. Neither he nor Kolliker realized
that these glands are outgrowths from hair-follicles. Schiefferdecker[94il
considered that the a-glands of this region were sufficiently aggregated to con-
stitute a Circumanalorgan. It must be mentioned that since Gay’s time cir-
cumanal glands and organs have been described in very many different kinds of
mammals, but the great majority of these are not homologous with those of
man, because their histological structure is quite different.19351

Certain other glands of the genito-anal region of man (scrotum and root of
the penis in the male, and labia majora and mons veneris in the female) are of
the a-gland type. They were mentioned by Kolliker in his century-old
paper.16031They combine with the circumanal, so far as is known, to produce
the odour of this part of the body. Kolliker also noticed similar glands in the
skin of the nipples and surrounding areas. There are certain regions ofthe body
in which a-glands occur in some races of man but not in others (pp. 170-71),
but the principal odour-producing parts ofthe human body are the a-glands of
the genito-anal region and ofthe axillary organs, especially the latter.lsi
. There are also two highly modified types of a-glands that occur in all races, so far as
is known. These are certain glands in the eyelids, called Moll’s glands after their
discoverer,17501 and the ceruminous glands that produce ear-wax. The latter is said to
be sometimes smelly,Blbut its function is to repel insects by action on their taste-
receptors. (Certain mites (Acarina) specialize in this habitat and are not repelled. 194il)

[ Non-functional vestiges ofa-glands occur in the embryo in parts of the body where
they no longer exist in the adult, (si

In most mammals the e-glands are restricted to the parts ofthe body that are
devoid of hair, such as the foot-pads of dogs and cats. The a-glands commonly
occur wherever there is hair(940.94il, but the smell they produce is generally not
so strong as that which comes from localized scent-organs. Since most mam-
mals are hairy over the greater part of the body, the sweat is usually produced
plainly by a-glands. In horses and certain other animals these glands seem to
play a part in the control of body-temperature, like the e-glands of man.(94ii
Hie tufted scent-organs of many species of deer and antelopes contain both a-
gnd e-glands. 15131
jr Monkeys (Cynocephalus and Cercopithecus spp.) differ from other
mammals in the distribution of e-glands, for these are not confined to the bare
areas, but occur over a large part of the surface of the body, as in man.1940.94il
Hairy axillary organs occur in the chimpanzee (Pan satyrus). Each consists
ofa glandular area, with a tuft of hair, situated in the deepest part of the arm-



pit; it is surrounded by an almost hairless zone ofskin.[i36] The organ occurs in
both sexes, and no sexual difference has been reported. A similar organ occurs
in the gorilla (Gorilla gorilla), but there is not a bare area round it. There are
no e-glands in the axillary organs of the chimpanzee or gorilla.[94i] In the
orang-utan (Pongo pygmaeus) and gibbon (Hylobates leuciscus) there is no
gland in the axilla, and in the former this part of the body is almost hairless.] 1%L
In the evolution of man, the reduction in body-hair has resulted in the
restriction of a-glands to a few special regions. As Schiefferdecker has
remarked, most mammals are ‘a-gland animals’, monkeys are ‘mixed-gland
animals’, and man is essentially an ‘e-gland animal’, with the a-glands restricted
to a few small areas. 1940.941)

THE SECRETORY PRODUCT OF THE A-GLANDS

The sweat produced by the a-glands of man is ‘oily’. It has already been
mentioned that the secretory products in the ducts of the a-glands contain lipid
(fatty) material. This has been proved by histochemical tests.17871There is here
a strong contrast with the e-glands. It is commonly believed that the general
sweat of the body is fatty, but this is not so. More than 99% of the sweat
produced by the e-glands is water. Of the other constituents, only sodium
chloride, urea, and lactic acid are presentin more than very minute amounts.

The chemical identity of the smelly substances in the secretion of the a-
glands of man is not known. This is unfortunate, but perhaps should not cause
surprise. Despite the fact that man’s sense of smell is very much weaker than
that of many animals, his nose is able to detect the presence of one ten-
millionth of a gram of certain substances. It often happens that a substance can
be detected by smell when the most sensitive instruments cannot analyse and
thus identify it, or indeed even record its presence.H7| The axillary secretion is
available only in minute quantities, and is difficult to collect. 19621 One may hope
that greatly improved methods for the isolation, recognition, and assay of the
odorous components ofthe secretion will eventually be devised.

It has been suggested that there is a constituent in the a-gland sweat of man
that has some resemblance in smell to musk. Muscone and related scents are
soluble in lipids, and it is possible that the lipids secreted by the a-glands of man
serve as vehicles for a related scent—if indeed one ofthese ketones is present in
the axillary sweat. It is obvious that the odour is not simply that of musk in
most cases, since there is a component that can be described as fetid, which
musk is not. When first exuded on the surface of the skin, the secretion of the
gland is sterile and whitish, grey, or tinged with yellow.20621 After a time
bacteria multiply in it, and it becomes distinctly yellowish. Both the colour and
the odour have been attributed to the action of bacteria. 8437531 If the odour is
really due to the bacteria, it must be supposed that the function of the a-glands
is to provide a nutrient material for them, and also a precursor or
‘Odorigen’\S4i\ for the odoriferous substance or substances. A special scent
may, however, be present from the start, the fetid component being merely a
contaminant originating by bacterial action. In a remarkable book on the ner-
vous diseases of women, written more than a century and a quarter ago, an



English doctor named Thomas Laycock made a very similar suggestion. He
noted that the odour ‘in some is very pleasant; perhaps it would seldom have
that disgusting suffocative effect peculiar to it, if due attention were paid to
cleanliness’.[644] One has, indeed, the subjective impression that two separate
odours are present (at any rate among Europids), one fetid and the other
fragrant. The existence of the former is hard to explain. The early hominids
were almost certainly more sensitive to smell than modern man is, since their
fn'asal cavities were larger, and there has no doubt been a progressive diminu-
tion in the relative size of the olfactory regions ofthe brain since man branched
off from his pongid ancestors. We can have no certainty that the particular
strain of bacteria that produces the fetid smell was in existence when the sense
of smell was more effective in sexual selection than it is today. In the evolution
of man, sight has become increasingly important, and this must have affected
the process of sexual selection. In modern civilized life the axillary odour has
tended to become repulsive, or perhaps only attractive when sexual desire has
been aroused in other ways, f3093

Jm It seems certain that in some cases at least, or under certain conditions, there
Ssin fact a sexually alluring component in the axillary secretion. The retention
ofa strong growth of hair in the armpit, when such a large part of the body has
Become nearly hairless, suggests that the axillary organ is a scent-gland that
Ifaas a functional significance, or was of functional significance to man’s
ancestors. It has already been mentioned (p. 165) that the hairiness and
Warmth of this region, combined with the protection from useless evaporation
of the sweat unless the upper arm is held away from the body, would seem to
be adaptations to the function of a scent-organ.

h It is regarded as significant that an important scent-organ of man is situated
at a level above the ground not far from that of the nose of other members of
the species. [940] A scent-organ in the metatarsal region, like that of deer, would
be ill-adapted to a tall, upright animal, that never holds its head near the
pround when approaching another member ofits kind, or following a trail.

P- It is also regarded as significant that the a-glands of the axillae and genito-
lanal region only become functional at puberty.[733] In his important work
Geschlecht und Geschlechter im Tierreiche, Meisenheimerl733] says that the
pharacteristic smell produced by the axillary organ of man has an influence on
the sexual life that is ‘absolutely indisputable’. He remarks that human beings
Tiave ‘mutually alluring’ scent-organs. Schiefferdecker also considered that the
ledour produced by these glands in the axillae and genito-anal regions appeared
toi act as a strong sexual stimulant; their scent, he said, is a
mjeschlechtsgeruch’.[940941] Adachi stated that the axillary gland is a sex-
prgan, producing an odour that is sexually stimulating to persons of the same
gface. [5] If all this is true, the stimulus must be ofthe intermediate kind, foritis not
nearly powerful enough to be “directive’ in the sense defined on p. 162.

1?1In discussions on this subject, stress is sometimes laid on the musklike con-
stituent of the axillary odour, and on the sex-stimulant effect of musk. “The
musk odour’, wrote Laycock,f644] ‘is certainly the sexual odour of man.” ‘The
perfume which is of all perfumes the most interesting from the present point of
view’, wrote Havelock Ellis in his Sexual selection in inan\wj ‘is certainly



musk-— [it] is a very frequent personal odor in man.... Musk is the odor
which not only in the animals to which it has given a name, but in many others,
is a specifically sexual odor.*

A very curious and significant sidelight is thrown on the relation between sex
and smell in human beings by experiments carried out with a substance
nicknamed ‘exaltolide’. When the chemical structure of muscone had been
established, 1923 a considerable number of synthetic substances were produced,
roughly similar to the natural product in composition and odour. Exaltolide is
one of these. Men were found to be incapable or scarcely capable of smelling it,
and so were girls before puberty; but women varied in their response, some
saying that they found the the smell feeble, while others described it as intense or
even ‘violent’. It appeared that this depended on the stage of the menstrual cy-
cle at which the test was made. Women who had found the smell feeble during
menstruation became more sensitive to it in the course of the following days,
their response reaching a maximum 7—9 days before the next menstruation;
that is to say, at about the time of ovulation. [6%6] When a female sex-hormone
(oestradiol benzoate) was injected into a man, his sensitivity to exaltolide was
markedly increased.16971 It is to be hoped that these experiments, performed on
a small number of persons, will be repeated on a larger scale, and with other
substances related to muscone.

RACIAL DIFFERENCES IN THE DISTRIBUTION OF /4-GLANDS

The account that has been given in this chapter of the distribution of a-glands
over the surface of man’s body refers to their situation in Europids, who
provided the material for all early studies of the subject. Further research has
shown that they are not developed to the same extent in all the races of man.

In some Negrids (and probably Europid-Negrid hybrids) a-glands are pre-
sent in the skin of the chest (away from the nipples). [E8LThey do not appear to
have been reported in this situation in Europids. They have also been found in
the skin of the abdomen of several Negroes, among the few who have been
examined for this peculiarity; they occur both above and below the navel. 190
501 The abdominal skin of a very large number of Europids has been examined
microscopically with this subject in view,Blbut a-glands have been reported in
only three, in each case below the navel.f509,9401

Schiefferdecker reported the presence of a-glands in front of the ear of an
Australian aborigine (Fig. 23D).[940941] They occur in this region in the
monkeys Cercopithecus and Cynocephalus,wo. 94ubut have never been found
there in any other adult human being. Reports have been made on the a-glands
of the anal region in only two Australids, in both of whom they were power-
fully developed and constituted an ‘anal organ’, comparable with the axillary
organ. [ii56l It has been claimed that the a-glands of these two Australids were
similar to those of Europids described by Krause in 1876,16111 but actually the
latter devoted less than three lines to this subject, and his description is not
sufficiently detailed to act as a basis for interracial comparison. The a-glands of
the mons pubis and nipple area are normal in the Australid.l 1151 Further study
will be necessary to establish whether differences occur regularly between



Australids and Europids in the distribution and degree of development of the a-
glands.

From the racial point of view the most striking fact about the a-glands is
their weak development in the Mongolids. There is not necessarily a correlation
here with the partial suppression of body-hair in Mongolids, for Negrids have
little of it, yet their a-glands are well developed. In the weak development of
both body-hair and a-glands the Mongolids have advanced furthest from the
~ancestral prehuman condition, represented today (in much modified form) by
the apes and monkeys. The subject has been very thoroughly investigated by
Japanese workers, especially Adachi.fsi They have naturally carried out their
most extensive investigations on their fellow-countrymen, and this is rather un-
fortunate, because the Japanese are a somewhat heterogeneous and partly
:hybrid people, who cannot be neatly assigned to a single subrace. Fundamen-
tally the type is Palaemongolid (the southern subrace of the Mongolids), but
there has been intermarriage with immigrants from Korea and elsewhere, and
in particular with the indigenous population of Ainuids, who are an offshoot of
the Europid race. Among the Koreans, who are chiefly Sinids of the local form
failed by Liu[675 ‘Huanghoid’ (see Appendix 1, p. 538), the reduction of the a-
{glands has gone further than in any other people, so far as is known. In the
axilla of the Koreans the glands do not touch one another so as to make a com-
posite organ; indeed, it appears that in about halfthe population there are no a-
felands in the armpit at all. 1§ Among the Japanese the a-glands are more
numerous in this situation than they are in the Koreans, but they are usually
too sparse to touch one another, and there is no axillary ‘organ’ visible to the
naked eye when the skin is viewed from the inner side. The glands are rarely
present on the mons pubis and labia majoraAs] In these characters there is a
striking difference between Mongolid and Europid. There is, however, no sharp
(difference in the development of the circumanal glands. There are no glands on
the chest (apart from the nipples) in the Japanese. [5i
| The presence of a-glands has been reported in the skin of the mons pubis,
Iphest, and abdomen of a Chinese (presumably Sinid). 19401 As in the Europids,
non-functional vestiges of a-glands are found in Mongolid embryos in
Situations where they do not occur in the adult. &l

I: There is a remarkable correlation between the degree of development of the
Maxillary organ and the type of wax produced by the ceruminous glands. In
pthose races, such as the Negrid and Europid, in which the axillary organ is well
developed, the ear-wax is generally soft and sticky (‘klebrig’) (though dry ear-
-wax does occur in some Europids). In the Mongolid race, in which the organ is
Ascarcely or not at all developed, the ear-wax is dry. [BL It will be remembered
that the wax is produced by modified a-glands (p. 167).

pRACIAL DIFFERENCES IN BODY ODOUR

Only the endogenous odour—that produced (directly or indirectly) by the
decretory processes of the body itself—is considered here. The smell in ques-
tion is that which originates from the a-glands of the axillary organ and the



genito-anal region. The odour of semen is also endogenous, but there does not
appear to be any information about racial differences in it in the scientific
literature. The exogenous smells are not pertinent here. Their causes are
manifold, and the different customs of people in various parts of the world
result in diversity. Food decays between the teeth or in carious cavities in them,
and the smell of the breath is also affected by excretion through the lungs of
products of decay in the alimentary canal. Opium and tobacco have their dis-
tinctive effects, and so do external objects adhering as ‘dirt’ to the surface of
the body or to clothes. Beyond these are the innumerable substances deliber-
ately applied to the body for the sake of their odour. All these are irrelevant to
the subject under discussion, because they are not caused by genetic differences
between races (or ifit is conceivable thatin the case of some of them there may
be a genetic cause, it must be so indirect in action that no one could be sure of
its reality).

The distinction between endogenous and exogenous personal odours is
usually not difficult. Many exogenous ones, such as those of tobacco or opium,
are so familiar in the parts of the world where they are used that no one would
make the mistake of attributing to them an endogenous origin. The wood-
smoke of native huts, adhering to hair or clothing, cannot be mistaken for
body-odour. The various smells that contaminate the breath may vary with the
customs of different peoples, but one cannot fail to note that they emerge from
the mouth. Decaying skin between the toes announces the place of its origin,
far from any a-gland. Conversely, the location of axillary odours in the armpit
region of discarded clothing can be detected easily enough. The fact that
axillary secretion is usually poured out most freely in circumstances that
promote the secretion of ordinary sweat (from e-glands) also helps to confirm
that the source is endogenous. Doctors who concern themselves with the
elimination of body-odour (p. 173) can determine the place of origin of the
axillary secretion with certainty, by bringing the nose near the surface of the
bare body.

Most cosmetic scents, especially those that smell like flowers, could not be
confused with endogenous products. The only exceptions that might mislead
are scents that contain musk or substances with similar fragrance; but males
seldom anoint themselves with these, and the axillary secretion usually has
additional components that are not included in cosmetic preparations. There
are many remote parts ofthe world, too, where endogenous body-odour exists,
but the cosmetic scents of commerce do not.

The subject of ethnic differences in endogenous body-odour is necessarily
subjective, in view of our ignorance of the actual substances that produce the
smell. Nevertheless, despite the fact that the nose cannot undertake reliable
chemical identifications, it can often discriminate with extraordinary accuracy
(p. 168). This is a faculty in which people differ greatly. There are those whose
sense of smell has always been poor, while others who could at one time smell
acutely have damaged their olfactory receptors by smoking. Ifthey give up this
habit and the organ recovers its original sensitivity, they may re-enter an
almost forgotten world of experience—not a very pleasant one on all oc-
casions.



Persons whose sense of smell is acute are aware of axillary odour, and of
differences in its quality and intensity in different persons (and indeed in the
same person at different times, especially in relation to the menstrual cycle). In
a few persons the acuity is astonishing, though probably it never approaches
that of the dog. A case was reported long ago of a monk at Prague who could
recognize people by smell as others do by sight.1231 An ornithologist, Dr. Julius
Hoffmann, is said to have demonstrated his ability to distinguish by smell alone
between carrion and hooded crows, which are commonly regarded as races of
a single species (see pp. 89-90).[547I

There are certain points that should be borne in mind in any consideration of
ethnic differences in odour. Since the a-glands respond to warmth by pouring
out their secretion, the native inhabitants of a tropical country might give the
impression of being exceptionally smelly, although the same persons, if living in
a cool climate, would not call attention to themselves in this way. Also, no one
can give off an axillary smell the instant after he has washed offthe secretion of
the a-glands with a suitable detergent, such as soap; but the inhabitant of a
tropical country, however cleanly in his habits, would begin to become smelly
more quickly after washing than a person living in a cool climate, if the odour
of the axillary secretion were equally strong in both cases. These remarks,
however, refer only to the intensity, not to the distinctive characters of the
smells.

L There is, naturally enough, a correlation between the development of the
axillary organ and the smelliness of the secretion of this gland (and probably
this applies also to the a-glands of the genito-anal region). Briefly, the Europids
and Negrids are smelly, the Mongolids scarcely or not at all. so far as the
axillary secretion is concerned. Adachi, who has devoted more study to this
subject than anyone else, has summed up his findings in a single, short
sentence: ‘The Mongolids are essentially an odourless or very slightly smelly
race with dry ear-wax.’Is] Since most of the Japanese are free or almost free
from axillary smell, they are very sensitive to its presence, of which they seem
to have a horror. About 10% ofJapanese have smelly axillae. This is attributed
to remote Ainuid ancestry, since the Ainu are invariably smelly, like most other
[Europids, and a tendency to smelliness is known to be inherited among the
Japanese. Bl The existence of the odour is regarded among Japanese as a
[disease, osmidrosis axillae,[513] which warrants (or used to warrant) exemption
from military service. Certain doctors specialize in its treatment, and sufferers
are accustomed to enter hospital.

t It might be supposed that Adachi and other Japanese scientists who have
written about the absence or feebleness of axillary smell in the Mongolid race
might have deceived themselves by possessing the particular odour themselves,
and thus tending to notice it less in others of their own race. The finding is con-
firmed, however, by Europids who have lived among them. For instance, a
lecturer in Japanese at Cambridge University, a Europid of British nationality,
writes as follows: ‘An example of how little the Japanese smell is that when |
Underwent a week’s initiation in a mountain sect in which one of the austerities
was not washing, | experienced no discomfort although | was sleeping in a
Boom with seven fJapanesel men.’f11/6L



The Tungus and Kalmuks (Tungid subrace of Mongolids) are said to be
devoid of axillary smell, almost without exception. 5L The lack of axillary smell
in the Tungus is all the more remarkable since they are said to be very careless
aboutcleanliness;[5l the same has been said ofthe Koreans. 1251

There do not appear to be many records in the scientific literature about the
axillary smell, if any, of the ‘typical’ Chinese (‘Changkiangids’ of Liu;[6751 see
Appendix |, p. 538). Adachi claims that only 2% or 3% o f‘Chinese” have any
axillary smell.fsl Hue states that they have a distinctive odour of musk. [B0LThis
is accepted by certain authorities. [2683091 Musk, if unaccompanied by any
other odour, would be agreeable to Europids. Havelock Ellis quotes a Chinese
drama in which a young lover addresses a poem specifically to the odour of his
betrothed’s armpits.1309]

The lack or feebleness of axillary smell among the Tungus, Kalmuks,
Koreans, and Japanese seems to be shared by the Sibirids (northern
Mongolids). Georg Steller, the naturalist who accompanied Bering in the
exploration of the Straits that bear the latter’s name, remarked on the freedom
from smell of the inhabitants of Kamchatka (Itelmes or Kamchadales), who
belong to the Sibirid subrace. In his book published in 1774, Steller wrote of
them, “They are not disposed to perspiration, and consequently are without any
ofthe usual smell of sweat.’tiooei

There can be no doubt that to persons of certain other races, the axillary
smell of Europids is strong and unpleasant. Adachi has written, ‘For allem
riecht der Korper der weissen 7?asse,’[5] but it must be mentioned that he did
not himself study all the major races of man. In the New Hebrides, the native
inhabitants (Melanesids) had no inhibition about speaking to me of ‘smell
belong white man’. There is a curious statement by Le Cat. the French
physiologist of the eighteenth century, to the effect that the Negroes
(presumably slaves) living in the Antilles could distinguish the smell left behind
by a Frenchman from that left by Negroes, and could thus determine whether a
Frenchman or a Negro had passed by.l1%L There would not appear to be any
information in the scientific literature about the repulsiveness or attractiveness
ofthe Europid axillary odour to Negrids.

Hue says that the Chinese detect a special odour in Europeans, but that thisl
is less noticeable to them than that of other peoples with whom they come in
contact. When travelling in remote parts of their country in Chinese disguise hei
himself was never recognized as a foreigner except by dogs, which must have,
been aware of the strangeness of his smell, for they barked at him ifti
cessantly.15201 The native inhabitants of Peru (Andid subrace of South;
American ‘Indians’) are said to distinguish the odour of Europeans from that oft
Negroes and from their own, and to have a special word for each of the thre%
smells.|22|

The German anthropologist von Eickstedt considered that the Europid smell
was particularly strong in people of the Nordid subrace and other subraces of
northern and central Europe. He remarked that the smell was pleasant to perJ
sons of the same race, but that to the Japanese it seemed ‘pungent and
rancid’. [3021



It has already been mentioned that all persons of unmixed Ainuid stock have
axillary odour.is1The Galla, dark-skinned Europids of the Aethiopid subrace
(pp. 225-6), have no trace ofthe special smell ofthe Negrid. 1581

There seems to be general agreement that Europids find the smell of Negrids
strong and markedly different from their own. The authors of earlier centuries
remarked on this subject with greater freedom than those of the present day.
Thus Henry Home, in his Sketches of the history of man, refers to the ‘rank
smell’ of Negroes. [508] In a work published in the same year (1774), The history
ofJamaica, Long says that the Negroes are distinguished by their *bestial or
fetid smell, which they all have to a greater or lesser degree___ This scent in
some of them is so excessively strong ... that it continues in places where they
have been near a quarter of an hour.’[67/8| A doctor named Schotte, living on an
island near the mouth of the River Senegal in West Africa to attend to the
soldiers of a French garrison, wrote at some length on the same subject. He
describes the sweat of the native inhabitants during the rainy season as
‘remarkably fetid’, and mentions also the “foul and nasty vapours’ arising from
the skin of most of them. He notes that they were continually washing
themselves, and that the smell could only be due to the sweat itself. The “fetor’
of the Europeans on the island was ‘not to be compared to that of the
blacks’. (346]

Sir Harry Johnston, traveller and colonial administrator, remarks that the
smell of the Negro ‘is sometimes offensive to an appalling degree, rendering it
well nigh impossible to remain in a closed room with him’. He notes that the
smelly secretion comes from the armpits and is more oily than ordinary
sweat.fsss] Similarly the explorer Du Chaillu writes of certain villagers
(Palaenegrids) in Gabon, ‘Almost every day a party of men and women crowd
into my hut to see my stuffing operations, and scarcely are they there than |
have to leaveit, the odour is so unsufferably sickening.’[200l

Havelock Ellis, in The psychology of sex, says that the powerful odour of
Negroes is well known, and has been described as ‘ammoniacal and rancid; it is
like the odour of the he-goat\[3()9] It is stated by Adachi that all Negroes are
smelly to the Japanese, and that the smell is very repulsive to them.15]

Certain anthropologists have made similar observations. Deniker simply
remarks that Negroes have their ‘specific odour’, which is not abolished, so he
Says, even by scrupulous cleanliness. et Professor W. Joest studied the so-
called tBnschneger>0f Guiana; that is to say, the descendants of imported
pfegro slaves, living in freedom in the primeval forest. He commends them
highly, remarking that the worst evil with which he could reproach them *. .. ist
ihr Geruch: sie stinkenfirchtbar!"34] He lays emphasis on their cleanliness.
The smell, he says more mildly, is ‘not congenial’ to Europeans. Joest mentions
that Negroes (some of them presumably hybrids) living in Haiti, Washington,
land Berlin smell to him like those of Guiana. Many records ofthe strong smell
of Negroes to persons of other races are quoted by the German anthropologist
Andree.1221 He mentions that the Masai of East Africa, who belong to the
Ikethiopid subrace of the Europids and are thus quite distinct from typical
pJegroes, find the smell of the coastal natives ‘verhaszt’ (odious).



Tnere is little information about the differences between the axillary smells of
the various subraces of Negrids. The natives of Angola (Palaenegrid subrace)
have been stated to have a particularly strong smell, while those of Senegal
(Sudanid subrace) have been described as less smelly to Europeans than other
Negroes. [6RLThis seems to conflict with the evidence of Schotte,[94$i unless the
latter was referring to labourers imported to his island from other parts of
Africa. Emin Pasha claimed to be able to distinguish different Negro tribes by
smell. 13091

One must remember that all these comments on the axillary odour of
Negroes are subjective and were made by persons belonging to other races.
There can, however, be scarcely any doubt that the characteristic odour of
Negrids is different from that of Europids. Even Ludwig Wolf, who denies that
the natives of Angola emit an unpleasant smell, allows that Negroes in general
have a particular odour that differs from that of Europeans and also from that
of Indianids (American ‘Indians’).[i 144l

The smell of the Australids (Australian aborigines) is said not to be very
strong (see, however, p. 296). Horses, cattle, and dogs appear to distinguish it
from that of Europeans. If unaccustomed to it, they are reported to show signs
ofrestlessness when approached by an unseen aborigine. 1221

When all this has been said, there remain certain unresolved problems about
the endogenous odours of man. Further research is needed, especially on the
differences in the distribution of a-glands, and in the chemical composition of
the scented substances they produce, in the various ethnic taxa of man. It
might be possible, by the use of bacteriostatic agents, to find out whether the
non-fetid component of the scent differs in chemical composition in the several
races and subraces. These are matters for the future; but it may not be un-
profitable to suggest the direction in which the evidence at present available
points.

It seems strange that the odour produced by men and women of the same
ethnic taxon should be the same and that it should have a sexually alluring
effect. One might, indeed, think it an analogous case, if men were attracted by
bearded women; but one must remember the strong evidence that musk
possesses a general property of stimulating sexual instincts, and that the non-
fetid component of the axillary scent of man is thought by many to smell like
musk. Civet-cats of both sexes produce the smell; so do musk-rats; so
(more or less) do men and women of the same ethnic taxon (except that there is
in some cases a special smell in women at the menstrual period, not necessarily
originating from the a-glands). The facts suggest that in all three cases
something in addition to sexual allurement may beinvolved. The axillary odour
may perhaps act rather like the substances produced by the metatarsal glands
of deer, as ancillary guides to the recognition of ‘own kind’.

I have already mentioned some of the reasons for supposing that the axillary
odour of man was formerly much more noticeable than it is today. Not only
were facilities for personal cleanliness less readily available than they are now,
but sensitivity to smell must have been more widespread when the smoking of



tobacco had not yet been introduced. One must also remember that the skulls
of fossil hominids show that there has been progressive diminution in the
capacity of the nasal cavities and in the size of the olfactory centres of the
brain. These considerations make it likely that the axillary odour was more im-
portant in the sexual and social lives of our remote ancestors than it is today;
and differences in the odour between one group of mankind and another may

have played a part in the avoidance of miscegenation and therefore in the
evolution of the ethnic taxa.
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11 Introduction to Part 3

severair crouprs Of human beings have been selected for special
consideration in this Part of the book, each to illustrate a different aspect of the
ethnic problem. A certain amount of physical anthropology will enter into most
of the chapters of this Part, and some of them will be concerned with nothing
else. It is necessary to consider here the relevance of this branch of
anthropology to the ethnic problem.

There has unfortunately been a tendency for physical and social
anthropologists to draw somewhat apart, as though the interests of one set of
students did not impinge directly on those of the other. This tendency has in-
creased in recent years, but it is by no means new. It was recognized and
regretted by T. H. Huxley long ago. He complained that those ethnologists

who have been least naturalists... have most neglected the zoological
method, the neglect culminating in those who have been altogether devoid of
acquaintance with anatomy.... it is plain that the zoological court of appeal
is the highest for the ethnologist, and that no evidence can be set against that
derived from physical characters.[536)

In Chapter 9 emphasis was laid on the relative unimportance of skin colour
:n the distinction of human taxa (pp. 159-60). The subject needs re-emphasis
n this point, for one repeatedly finds mankind divided into ‘white’ and
coloured’ in popular speech and writing, and sometimes it is actually stated
ihat there is no difference between races except in the colour of the skin.
Nevertheless, it is obvious that such statements are untrue. Novelists, untrained
in physical anthropology, often provide vivid thumbnail sketches that pick out
some of the characters, apart from the colour of the skin, that distinguish per-
sons belonging to particular subraces. For instance, in his novel A nest of
gentlefolk, Turgenev gives a description that leaves one in no doubt that
Lavretsky bore the essential physical features of an Osteuropid. The novelist
r'.idently considered this subrace as especially characteristic of Russia (as in-
deed it is, over a considerable part of the country), for he writes of Lavretsky’s
*ed-cheeked, typically Russian face, with large, white forehead, rather fat nose,
ind wide, straight lips.... He was splendidly built and his blond hair curled on
his head as on a youth.’l1071] Turgenev mentions also that his eyes were blue.
Lavretsky was born on his family’s estate in Byezhetsk, in the typically
Osteuropid region, and both his mother and his paternal grandmother were
local women.[1071,1070I

Lermontov was as perceptive as Turgenev of the physical features that most
evidently characterize certain subraces of the Europid race. In his semi-
iitobiographical novel A hero ofour time he gives a brief physical description



of Lieutenant Vulich, the fatalist who risked his life for a bet in a variant form
of ‘Russian roulette’. His words strongly suggest a Dinarid, for he remarks on
Vulich’s ‘tall stature and the swarthy complexion of his face, his black hair,
black piercing eyes, and large but straight nose, typical of his nation’. 16556541
Serbia is populated principally by Dinarids, and the physical anthropologist is
not surprised to read that the gambler was a Serb.

The question arises, why so many people say or imply that the races differ
only in skin-colour, when this is obviously untrue. Those who minimize racial
differences, by speaking as though the only distinction between a European
and (for instance) a Chinese or a Negro were one of skin-colour, appear unwit-
tingly to admit that recognition of the more fundamental differences that
actually exist might affect people’s views on the ethnic problem; for it might be
regarded as unlikely that such differences could coexist with exact similarity in
the parts ofthe body concerned with thought and feeling.

TTiis idea would be strengthened by the well-known fact that ‘identical’
twins—those who develop from the same fertilized ovum and therefore carry
the same set of genes— usually show marked resemblances to one another not
only in physical but also in mental characters. This subject has been studied in
great detail in the U.S.A. by H. H. Newman and his colleagues, who made a
statistical investigation of the resemblances and differences between members
of pairs of identical twins, in comparison with the resemblances and differences
between members of those pairs oftwins, called ‘fraternal’, who originate from
separate ova and therefore do not resemble one another more closely than
ordinary brothers or sisters, except in age. This study was carried out on fifty
pairs of fraternal twins (each member of a pair being in every case of the same
sex) and fifty pairs of identical twins. The members of each pair had been
brought up together in the same environment. It was found that identical twins
often differ from one another in the rather ill-defined character called ‘per-
sonality’. For instance, it was found quite usual for one of the pair to show
more initiative than the other in dealing with strangers. In intelligence and
educational achievement, however, identical twins were found to be much more
like one another than fraternal ones. In these and certain other respects (sucH
as quality and speed of handwriting) ‘it is obvious that the twins who have the
same inheritance are the more alike__ This conclusion seems clearlytj
warranted.’[798] It follows that the physical similarity of the identical twins
(established by elaborate criteria) was correlated with similarity in important
mental attributes. It is particularly to be noted that Newman and his colleagues]
were studying variations within families. Fraternal twins, like ordinary brothers
and sisters, inherit many of the same genes from their parents, and therefor®
tend to be more like one another than unrelated persons. If the resemblances
and differences between members of pairs of identical twins had been coml
pared with those between unrelated persons, the tendency towards mentalj
similarity, resulting from the possession ofthe same genes, would have revealed!
itselfeven more clearly. The reader is referred to Chapter 24 (pp. 459—67) for a
much closer study of the role of the genetic element in determining mental
characters.

The idea that the existence of manifold physical differences between certain
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ethnic taxa makes it probable that there are also inborn differences of mental
Ipotentiality, is by no means confined to persons untrained in biological science.

As Professor H. J. Muller has written, “To the great majority of geneticists it
\ seems absurd to suppose that psychological characteristics are subject to en-

tirely different laws of heredity or development than other biological

Icharacteristics. ... Psychological comparisons of fraternal and identical twins
| have provided one type of empirical evidence in support ofthis conclusion.’f779

Very similarideas have been expressed by Professor Sir Ronald Fisher:

e It appears to me unmistakable that gene differences which influence the

fe:growth or physiological development of an organism will ordinarily pari

passu influence the congenital inclinations and capacities of the mind. In

w' fact, | should say that... ‘Available scientific knowledge provides a firm

p: basis for believing that the groups of mankind differ in their innate capacity

p: for intellectual and emotional development,” seeing that such groups do differ

S undoubtedly in avery large number ofthese genes. 1337]

f Itis, indeed, scarcely possible to believe that two ethnic taxa, differing from
I one another in many genes affecting various parts of the body, could be iden-
mtically similar in all those genes that affect the development and function of the
Inervous and sensory systems. For this reason it is relevant to the ethnic
I problem to consider the extent to which the taxa of man differ in their physical
characters. Some general indications of the nature and extent of the physical
differences between the taxa of man are therefore provided in Chapter 12.

F As a concrete example of the physical characters that distinguish a human
ijiace, the Europids are considered in some detail in Chapter 13. Two of the
SEuropid subraces are also compared, to give an impression of the extent of sub-
Iracial differences. Hybridity between the subraces, and between the Europid
land other races, is also discussed.

I To clarify more exactly what is and what is not an ethnic taxon of man,
iattention is next turned to group-names that are often used but do not qualify
tas names of taxa. Certain categories of human beings are named in common
fepeech, and even described under terms—such as ‘race’—that would suggest a
Itaxon, when in fact they are nothing of the sort, but only groups of people
lassociated by nationality, territory, language, religion, or customs.* To make

this clear, the Jews are studied in Chapter 14. It is shown that although some
flews belong to various ethnic taxa, a large proportion of them have many

physical characters in common that place them in a particular taxon that also
fincludes many who are not Jews.

B rhe same theme is pursued in Chapter 15. It is shown that the word ‘Celt’
i has been used with several different meanings. The ‘Celtae’ of Julius Caesar
[can indeed be referred to a particular subrace, but the name of Celt has also
[been used to mean those who practised a particular culture in past times, or oc-
cupied a particular territory, or speak a particular language (or formerly spoke
it). Emphasis is placed on the fact that groups of human beings throw no light

It is true that certain named territories are inhabited principally by people of a J)articula_r
thmc taxon (for instance, Serbia by Dinarids, or the New Hebrides by Melanesids); but it
R/vdom happens that the taxa in question are restricted to such territories.



on the ethnic problem unless they constitute ethnic taxa recognizable by the
criteria of physical anthropology.

In Chapter 16 the Australids (Australian aborigines) are subjected to rather
close scrutiny for the light they may throw on the question whether any human
taxon, still surviving at the present day, shows in its physical characters any
traces that would indicate closer links with man’s remote, semi-human
ancestors than those shown by other taxa.

The subject of paedomorphosis has already been introduced in Chapter 8 in
preparation for a discussion of its relevance to man in Chapter 17, in which the
very remarkable anatomical peculiarities of the Bushmen, and especially of the
Bushwomen, are described and illustrated.

The physical characters of the Negrids are mentioned only briefly. Members
ofthis race are studied in Chapters 18—21 mainly from the point of view of the
social anthropologist interested in their progress towards civilization at a time
when they were still scarcely influenced, over a large part of their territory, by
direct contact with members of more advanced ethnic taxa.
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12 Physical differences between
the ethnic taxa of man:
Introductory remarks

PRIMARY AND SECONDARY CHARACTERS

A considerabie section of Chapter 8 of this book was devoted to the
fmeaning of the expression ‘typical forms’, used in descriptions of the taxa of
animals. It was pointed out that the almost infinite diversity of form en-
countered in animals makes definitions of taxa vague and useless if they cover
fevery individual, but that the process of induction makes it possible to
recognize the more typical forms of each taxon, and then to appreciate the
smaller and greater deviations from the typical.

| There are, however, also certain characters in which the ethnic taxa exhibit
Himorphism; that is to say, some members of a particular taxon show a certain
character that is lacking, and replaced by another, in other members of the
same taxon. The dimorphic forms live and breed together in the same area. In a
sense, the two sexes might be regarded as dimorphic forms, but it is not
customary to extend the meaning of the word to cover this very special case.
There are often several characteristic forms of the same ethnic taxon; if so, one
speaks of polymorphism. In certain species of butterflies the males all resemble
one another, while the females are polymorphic, showing characteristic
differences in the shapes of their wings and in the patterns on them. In man,
powever, the same polymorphic forms occur in both sexes.

APolymorphism often exhibits itself not in externally visible characters, but in
the chemical properties of the blood and other body-fluids. An example from
man, concerned with racial differences, may be quoted by way of introduction
to this important subject.

P The fluid part (plasma) of human blood contains substances called hap-
wglobins that have the capacity to combine chemically with haemoglobin, the
substance inside the red corpuscles that gives the colour to blood and carries
oxygen from the lungs to all parts of the body. The haptoglobins may be ob-
tained from the serum when blood has been allowed to clot. The significance of
the haptoglobins is rather obscure. They cannot ordinarily come in direct con-
tact with haemoglobin; but if a red blood-corpuscle is damaged or decays, the
haemoglobin will escape into the plasma and the haptoglobin will combine with
it and prevent it from being excreted by the kidneys. There are two chemically
Nfistinct types of haptoglobin in human blood, called Hp 1 and Hp 2. The
former is due to the possession of the gene Hp1, the latter to Hp2 Each human
Seing may possess Hplin double dose, or Hp2in double dose, or single doses
ifH p 1and Hp2 Some people have no haptoglobin in their blood, apparently as



a result of the presence in double dose of a recessive suppressor gene, which
prevents the synthesis of both types of haptoglobin. Thus there are four types
of persons as regards the presence of haptoglobin in the plasma of their blood.
Some have Hp lonly, some Hp 2 only, others both Hp land Hp 2, yet others
have neither.

The percentage of people of these four types differs significantly in different
races. A group of Europids (British), for instance, was compared in this respect
with a group of Nigerian Negrids of the Yoruba tribe (Pan 2—see pp. 328—9
and 331—8—modified by hybridization with Hausa).H3I The percentage in each
category is expressed (to the nearest unit) in the table shown here.

Hplonly Hp2only both reither
Europids 10 32 55 3
Negrids 54 3 1 32

The differences in gene-frequency, resulting in the figures tabulated above,
may be described as ‘characters’ ofthe races, but they cannot be used to define
them, in the sense of determining which persons belong to one race and which
to the other. It is necessary to use criteria of a different sort to distinguish
Europids from Negrids; then, the distinction having been made, one may dis-
cover interesting facts about the distribution of certain genes among people
belonging to each race. The characters that permit distinction of the various
taxa may be called ‘primary’, while the designation ‘secondary’ may be applied
to those characters that cannot ordinarily be used for the original distinction,
though they may be used in certain cases for confirmation of distinctions, or
for evidence of hybridity.

A great deal of information has been obtained in recent years in the field of
‘biochemical anthropology’. A valuable review of this subject is available.1621,
6221 The blood-groups are really only a familiar but special case of this much:
wider phenomenon—the existence of chemical differences between persons]
belonging to the same ethnic taxon and indeed often to the same family, and of
differences between one taxon and another in the proportions of people;
possessing particular biochemical characters. An immense amount of;
knowledge has been obtained about the gene-frequencies concerned with
blood-groups in different populations. Tables of these frequencies are printed in
many text-books. There is a particularly convenient one, for instance, ini
Schwidetzky’s Die neue R assenkunde. 1831

In a few cases, the great majority of people in a particular ethnic taxon]
belong to the same blood-group. This applies, for instance, to certain aboriginal
inhabitants of Ecuador studied by Santiana.f929i This work had the great merii
that ethnic taxa were first recognized by morphological characters, and thd
gene-frequencies then determined. Santiana investigated the ABO blood-groups!
of 8,112 persons belonging to the Andid subrace of Indianids (American ‘InJ
dians’), and found that no fewer than 7,707 of them belonged to group ‘O’.

Instead of stating the number or percentage of persons belonging to each of the
groups ‘A’, ‘B\ ‘AB’, and ‘O’, it is preferable for some purposes to state the frequence
of the genes responsible for the production of the observable (phenotypic) characters
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f Each reproductive cell (spermatozoon or ovum) can only carry one of these genes: a
| gene making for ‘A’ or one for ‘B’ or one for ‘O’. It will be understood that a person
[ belonging to group ‘AB’ has received the gene for ‘A’ from one parent and that for ‘B’
| from the other. One might express the facts by the percentages of the reproductive cells
carrying each gene, but it is customary to state the ‘gene-frequencies’ in figures adding
1 up to 1*Oinstead of 100. These frequencies can easily be calculated by the application
| of simple algebraical equations, if the percentages of persons belonging to each of the
[ four blood-groups is known. (870472 The frequency of the gene for ‘A’ is represented by
i the symbol p; for ‘B’ by g\ and for ‘O’ by r. Gene-frequencies will be quoted here and
Ithere in this book.

ic The frequencies of the genes responsible for the ABO blood-groups of the Ecuador
i Andids studied by Santiana worked out at these very unusual figures: p, 0-019; <,
0-007; r, 0-974. The case is remarkable, even for a subrace of Indianids, among whom
a high percentage of persons belonging to group ‘O’ is quite usual.

The very strange gene-frequency in the ABO blood-groups of Andids almost
[persuades one to regard group ‘O’ as a primary character of the subrace. One
leannot fail to notice the striking difference in this respect from most other
lethnic taxa, in which there is no question of any particular blood-group being

a primary character. For instance, among the Sikhs (Nordindid subrace of
i Europids), the following percentages of persons belonging to groups in the
ABO series have been reported: ‘A’, 25-2; ‘B’, 30*6; ‘AB’, 8; ‘O’, 35*31953L It is
fobviously impossible to say to which group a typical Nordindid belongs, or to
| use the blood-group of an individual as evidence of his subrace. As soon,
Hiowever, as the gene-frequencies of Nordindids have been determined, by study
of many individuals referred to this subrace on the evidence of morphological
Characters, they may be recognized as a significant secondary character of the
subrace (of which most Sikhs are particularly typical examples).
I Blood-grouping can be used negatively in some cases to make it practically certain
than an individual does not belong to a particular ethnic group. If, for example, one
[ knew nothing about someone except that he (or she) belonged to the group ‘A2’ in the
(ABO series and to V' (=cde/cde) in the Rhesus, one could exclude the possibility that
he was an Andid. (He might well be a Laplander, for these rather unusual blood-groups
loccur fairly commonly among the Lappids.)

L Some ofthe human blood-groups are found in apes; and as J. B. S. Haldane
mremarked many years ago, ‘Hence comes the paradoxical fact that it may be
no more dangerous to have a transfusion of blood from a chimpanzee than
; from your own brother.’[4591 Another very curious similarity between particular
[human beings and particular chimpanzees may be quoted. It concerns the
ksense of taste.

k Dr. A. L. Fox, working in an industrial chemical laboratory in Wilmington,
mDelaware, had occasion to prepare a quantity of phenyl-thio-urea. This is a
colourless substance, crystallizing from hot water in the form of needles. A
colleague working in the same laboratory complained of the bitter taste of the
dust. Dr. Fox repudiated the complaint; he found the crystals of his prepara-
non tasteless. His colleague tasted them and found them ‘extremely bitter’.
Many peoples of both sexes, various ages, and different races were then tested.



Some of them were found to be ‘tasters’ of phenyl-thio-urea, others ‘non-
tasters™—the latter being persons unaware of the presence of the substance
when dissolved at concentrations that produced unpleasant bitterness for the
‘tasters’. [3BL (It is a remarkable fact that the substance is chemically related to
another used as a commercial sweetening agent.)

In the same year (1932) in which Dr. Fox published his results, two indepen-
dent papers appeared, reporting on the genetics of the capacity to taste phenyl-
thio-urea. (986, 1021 The deficiency of taste appeared to be a simple recessive
character, though there were certain minor complications due to the age and
sex of the subjects tested and the range of concentrations at which the tests
were performed. These early reports were substantially correct. Inability to
taste phenyl-thio-urea, when dissolved at a carefully selected concentration, is
in fact a simple recessive character.[7z361 In countries where Europids ;
predominate, 30% or more of the population are commonly non-tasters. 136.9531

It was discovered by experiments carried out in zoological collections at
Edinburgh, London, and Whipsnade, that chimpanzees (probably of the race
Pan satyrus verus) are also divisible into tasters and non-tasters.[339] Of the 27 m
specimens of both sexes that were tested, seven (26%) were non-tasters. It isj
presumed that the gene concerned is the same as that which controls the tasting
of the substance by man.

The ease with which the test can be applied has resulted in the supply ofl
information on the subject from almost every part of the world. Among Sinids j
(Chinese), examined in their own country and in various parts of the world, the
proportion of non-tasters is usually less than 10%. Among the Chinese of]
Taiwan (Formosa), for instance, only about 6-4% are non-tasters.1J971 Some ofl
the aboriginal tribes of the same island, who appear to belong to the!
Palaemongolid subrace, show an even lower percentage of non-tasters. In thej
Paiwan tribe they amount to only 2% (ten persons among 300 women and 199|
men).[197] It is obvious that in respect of taste-deficiency, the Europids are!
much closer to the chimpanzee than to the Sinids and Paiwan people; yet nol
one would claim that this resemblance gives a true representation 0i
relationship. The morphological resemblances between human beings ofj
diverse groups altogether outweigh the trivial evidence provided by the frequensl
cies of a pair of allelomorphic genes controlling a polymorphic character.

The Paiwan tribe occupies the southernmost part oftheisland. It is a curious butunj
explained fact that as one goes north in the island, one finds in general a higher and]
higher proportion of non-tasters among the aboriginal tribes.

The subject of dimorphism and polymorphism involving pairs or larges
groups of allelomorphic genes is so important that yet another example will be|
given. It is well known that a disease called ‘sickle-cell anaemia’ is common!
among Negrids over a wide tract oftropical Africa. 1973 Itis characterized by a
tendency ofthe red blood-corpuscles to assume a crescentic shape, and the red!
colouring matter in them is very slightly different from the normal in chemical
composition. The condition is determined by a gene which may be present h*
single or double dose. If the latter, the person usually dies in childhood, but in
single dose (that is, if both the normal and abnormal genes are present) ta
certain degree of resistance to malaria results. In 1952 sickle-cell anaemia was




reported from southern India among a tribe known as the Irula, ajungle people
practising a simple culture. The trait was observed in no fewer than 30% of
those whose blood was examined.rs491 The Irula are Weddids; that is to say,
they are of the same taxon as the Veddahs of Ceylon. To account for the
presence of this peculiarity among a very different people, it has been suggested
that this stock spread in ancient days to Africa, and that it was they who in-
troduced the sickle gene into the Negrid population of that continent, by
intermarriage.iss01  Singer, who has made a comprehensive study of the
distribution of the sickle-cell trait, thinks it just as likely that the Negrids
brought it to India; but he allows that it may have arisen independently in more
than one place.[973] This, indeed, seems the most likely explanation. One must
always be on the look-out for the possibility of independent mutation,
whenever two apparently unrelated ethnic taxa resemble one another by the
fact that some individuals in both groups reveal the presence of the same gene.
It is quite possible that the sickle gene appeared by mutation in Africa and
independently in southern India, and was maintained by natural selection in
certain malarious districts. The Weddids are very different morphologically
rrom Negrids. The nose is wide, but this is so in various unrelated ethnic taxa
of man.

Evidence from blood-groups does not support the suggestion of genetic relationship
~“tween Weddids and Negrids. The gene-complex cDe of the Rhesus system is
r'requent among Negrids, but did not occur at all in the Weddid populations studied by
Lehmann and Cutbush, who included 100 Irulas in their investigation. 19491CD E, on the
contrary, is unknown among Negrids, but was found in five of the Irulas.

There is no doubt that a gene can spread widely through a population, even
if actually harmful. That which causes the disease known as hereditary
variegate porphyria provides a striking example. It produces an inborn error of
metabolism.

A substance called uroporphyrin Il plays an essential role in the synthesis
of haemoglobin in the normal human body. A very small amount of a closely
related substance called uroporphyrin I is present as well, but plays no part in
the process. In some persons, however, this type of uroporphyrin is formed in
large amounts. Unable to participate in the synthesis of haemoglobin, it is
excreted by the kidneys and gives rise to coloured substances that make the
urine look like port wine. [265.1044]

Hereditary variegate porphyria occurs among the Europid population of
South Africa. Patients commonly suffer from severe colic and sensitivity of the
skin to light; they tend to become acutely anxious. Paralysis may supervene,
resulting in some cases in death.

Thousands of people have inherited this disease from a single common
ancestor who married at the Cape in 1688. The gene expresses itself as a
Mendelian dominant. The facts have been established by the painstaking
medical and genealogical studies of Dr. ¢. Dean.es1 If mutation were to
produce the same gene in some other ethnic taxon, it might give rise to a mis-
leading impression that the two taxa were closely related, since they possessed
this secondary character in common. Care must be taken in human taxonomy
to avoid errors arising from independent mutation.



When once a taxon has been defined on the evidence of primary characters,
the frequency of the genes that control blood-groups, haptoglobins, and other
biochemical properties of individuals may be stated as secondary characters of
that taxon; but one does not know among which people to count the genes, un-
til the taxon has been defined. For instance, one might count the genes among
‘Russians’, and this has indeed been done; but the count would not serve to
define any taxon. The peoples of Russia are very diverse, including as they do
not only several subraces of Europids (Osteuropids, Alpinids, Dinarids,
Armenids, and others), but also two subraces of Mongolids (Sibirids and
Tungids). It is true, of course, that since few representatives of these taxa exist
in Holland (for instance), one finds a sharp difference between the frequencies
of blood-group genes in Holland and Russia (see p. 243); but one cannot
reasonably lump together all the diverse peoples of Russia, simply because they
all happen to live in the same country. It has been claimed that ‘To the
geneticist, a race is a population which differs from other populations in the
frequency of its genes.’[29] If this were so, the Russians would be one race, the
Dutch another, despite the fact that the Europid Russians are obviously much
more closely allied to the Dutch than they are to the Mongolids of Russia. The
mistake would be comparable to the one mentioned in Chapter 7, of lumping
together all the crested newts of Romania and taking the average of their
characters, when in fact three subraces exist in that country, and two of them
extend widely outside it.

Each of the differences that enable one to distinguish all the most typical
individuals of any one taxon from those of another is due, as a general rule, to
the action of polygenes’, that is to say, to the action of numerous genes, having
small cumulative effects. If members of two ethnic taxa are mated together, and
the offspring again mated, it is usual to find that the distinguishing primary
characters of the parental types do not ‘segregate’ or reappear separately
among the progeny, but that intermediates are produced, generation after;
generation. Whenever this occurs, one may suspect that polygenes control the
distinctive characters of the parental taxa. The genes that control the blood-;
groups and other polymorphic characters are readily analysed by the conven-
tional techniques of genetics, but polygenes present great difficulties. | have
remarked elsewhere on this unfortunate paradox, that the better the evidence of
relationship or distinction between ethnic taxa, the less susceptible are the facts
to genetic analysis.[471 In animals, where appropriate matings can be madgl
genetic and chromosomal analysis of polygenes is in some cases a
possibility, (721 but in man the difficulties are very great and can rarely be sur?
mounted, and then only by unusual genetical techniques.! 1007, loosl (See pp.
158-9.)

Because polymorphism lends itself so readily to genetical analysis, thei
geneticist is almost forced to concentrate his attention on genes that are shared"
between different taxa, and differ from one taxon to another only by theid
frequency. Thus by concentrating his attention on the genes of polymorphism;!
he may tend to underestimate the differences between taxa. Polygenes, on the|
contrary, affect morphological characters that distinguish the taxa, and are?
only accessible to genetical analysis in particular cases and by special methods”



The whole vast system of animal taxonomy, from species upwards through
genera, families, and so on till finally the phylum is reached, is based mainly on
Evidence derived from morphological studies. At present it is almost impossible
to institute a genetical analysis of the causes that underlie the differences
between the various higher taxa, because the necessary experiments would
require interfertility between members of these taxa, which generally does not
exist. This fact, however, does not invalidate the mainly morphological basis of
ptaxonomy. The principles on which the classification of animals has been built
up do not suddenly become invalid when one passes down from the species or
Wormenkreis to the race. This would indeed be unthinkable, since, as we have
seen in Chapter 5%, there is no sharp line of demarcation that distinguishes
the race from the next higher taxon.

I Nothing that has been said here is intended to disparage the genetical
analysis of polymorphism. Where gene-frequencies have been studied in ethnic
taxa that have already been established on the basis of primary characters,
they have often added a wealth of valuable information. Damage is only done
when obviously heterogeneous populations are treated by geneticists as though
piey were homogeneous. It is very much to be hoped that methods will be
devised to analyse genetically the polygenes that are the underlying cause of
the primary characters by which typical members of the various ethnic taxa are
distinguished. Indeed, one hopes that eventually it will be possible, through
some technique that cannot at present be imagined, to analyse the differences
between all the taxa of animals from the subrace to the phylum, in terms of the
genes that must constitute the underlying cause.

* It is far from being true that the type of polymorphism studied by geneticists
is alone in providing the secondary characters of the various ethnic taxa of
:Inan. Many characters, well known to physical anthropologists but not
itoalysed genetically, occur in a certain percentage of persons belonging to par-
pcular taxa, but are rare or unknown in other taxa. For instance, the arrange-
ment of the bones at the sides of the head in the region called the pterion in
(some cases shows a resemblance to that characteristic ofthe gorilla and certain
rather apes. This arrangement is much commoner among Australids
(Australian aborigines) than among Europids, but the majority of Australids
resemble the Europids in this respect. A tendency for the ‘simian’ or anthropoid
girrangement to present itself is thus a secondary character of the Australids
(see p. 298). Similarly, about 15% of Sinids (Chinese) have a bony swelling or
torus on the inner (lingual) side of the lower jaw (mandible), generally reaching
its largest size in the vicinity of the canine or 1st premolar tooth.f227] Since this
[swelling is rare in several other ethnic taxa, the tendency to produce it is a
secondary character ofthe Sinids.

L The torus is a secondary character in most of those ethnic taxa in which it
pecurs, but we would perhaps be justified in saying that the typical Eskimid
has this peculiar bump on his mandible. If so, it would seem to be a primary
Bsiiaracter of the taxon, and comparable, in a wide sense, with the blood-group
*0* among the Andids. It is to be noticed that the distinction between primary
and secondary characters, though valid in most cases, is not necessarily ab-
solute.



THE SKULL IN TAXONOMY

There are several reasons why the skull provides primary characters that are
particularly valuable to the taxonomist in his task of distinguishing the ethnic
taxa of man. The external features of the body do indeed supply useful
evidence, but they are subject to the disadvantage that the deposit of adipose
tissue, especially in the face, may hide distinctive characters that would
otherwise be obvious. All the soft parts of the body, being subject to decay,
require the permission of relatives and immediate skilful treatment, if they are
to be made available for study. Bones are much more readily obtainable, not
only from graves and ossuaries, but also, in fossil form, from more ancient
sources; and they provide the greater part of all the direct evidence we have of
man’s evolution. Of the various parts of the skeleton, the skull is the most
valuable to the physical anthropologist, not only because it is more commonly
found and made available in museums than the rest, but also because it con-
sists of so many bones and teeth, many of which are of distinctive form in
different taxa. The only disadvantage ofthis part of the skeleton, from the point
of view of the taxonomist, is the fact that certain peoples are accustomed to
deform it artificially during childhood; but reasonable care should prevent the
possibility of error arising from this cause.

More than three centuries have elapsed since Dr. Thomas Browne, already
well-known as the author of Religio medici, remarked on the fact that one
could readily distinguish the skull ofa Negro. He made this observation in a lit-
tle book, Hydriotaphia or urne-buriall, published in 1658, in which he dis-
cussed the conclusions that may be drawn about the appearance of persons
when alive, from study of the skeletons found in their graves. ‘A critical view of
bones’, he wrote, ‘makes a good distinction of sexes. Even colour is not beyond
conjecture; since it is hard to be deceived in the distinction of Negro’s
sculls.’fi51] Unfortunately Browne did not enumerate the criteria by which
he made the distinctions, nor did he in the second edition,[i52i nor in that of
1669.MB31 In the Everyman edition of a selection of Browne’s writings,!154 a
footnote is added, apparently attributed to Browne himself, to the effect thatj
the skulls of Negroes were distinguishable by the thickness of the bones; but:
other differences are so much more obvious that this is perhaps an interpolafl
tion by some other hand. In the next century Blumenbach made an observation)
to the same effect as Browne’s. ‘It is so evident’, he remarked, ‘that an intimate]
relation exists between the external face and its underlying bony structure, that
even a blind man, if only he had some notion of the very great difference by
which the Mongolian face is distinguished from the Ethiopian, would un-
doubtedly be able, by touch alone, to distinguish the skull of a Kalmuk from
that ofa Negro.’l108]

Within any particular taxon there are naturally variations in the form of the!
skull, but valuable generalizations can usually be made about the differences in
this respect between one taxon and another. It would scarcely be possible to;
write better sense on this subject that did Blumenbach himself (though it mighi
be wished that he had composed this passage in less clumsy Latin, lending itsell
more readily to literal translation into English):



It is certainly obvious... that the shapes of skulls, not less than the colours

of the skin and other variations of this sort in individual persons, are oc-

casionally deceptive, and one shape melts, as it were, with others through

gradations and by imperceptible transition; nevertheless, as a general rule
V there exists in them an untainted and striking constancy of characters that
* are very closely related to the features of the racial stock and correspond
- exactly to the appearance[s] appropriate to the nations. 110s]

There are several different ways in which skulls may be compared with one
ianother. First of all there is the classical method of human anatomy and
Iphysical anthropology, by which the individual bones and their positions in
Ifelation to their neighbours are minutely described. Although this method does
fenot lend itself readily to the mathematical expression of resemblances and
differences, it provides valuable information for the physical anthropologist.
mAnother method is to choose particular points on the skull and simply measure
Itheir distances from one another. Sixty-nine such points are used in
Kraniometry. For instance, one may define the glabella as that point in the me-
Idian sagittal* plane of the frontal bone that lies above the root of the nose,
Between the eyebrow ridges, and projects furthest forward, while the
mpisthocranion is the point in the median sagittal plane of the skull that is most
iflistant from the glabella. The length of the skull is defined as the distance in a
Straight line between these two points. A measurement not involving defined

points is that which states the breadth of the skull. This is defined as the
greatest breadth at right angles to the median sagittal plane, wherever this may
jbe.f

* When measurements have been obtained, indices may be derived from them
by expressing one as a percentage of another. Physical anthropologists
Mpognize no fewer than 173 indices, some of them further subdivided into
mminor categories by the selection of slightly different points for one or both of
the measurements. The breadth of a skull, expressed as a percentage of the
fcngth, is called the cranial index. Technical terms are widely used to give
mjeneral impressions of various indices, without the necessity to state the
mBarcentages exactly on every occasion. Some of these terms are used so
[frequently in this book that readers who are unfamiliar with them would do
;well to commit them to memory. A skull that is neither very broad nor very
Barrow is called mesocranial. All skulls are included under this term if the
Hggtlial index is 75 0% or more, but less than 80 0%. Skulls that are broader
nan this (index 80-0% or more) are called brachycranial (short-skulled);
Bose that are narrower (index less than 75-0%) are dolichocranial (long-
skulled). Terms such as hyperbrachycranial and hyperdolichocranial have been
mproduced to express more exactly the breadth of a skull in relation to its
\length, but will seldom be used in this book. It is to be remarked that the sign
foor percentages is usually omitted in the statement of indices.

f1 * A sagittal plane is that which divides the body into right and left halves, or any plane parallel
this.

B t For the sake of accuracy it must be mentioned that if the greatest breadth happens to lie

Between two ridges called the supramastoid crests, the distance between these ridges is dis-

Egarded and the breadth isdetermined elsewhere (cf. Martin and Sailer uogi).



Two dissimilar skulls might have the same cranial index, because the glabella
of one and the occiput of the other happened to be particularly prominent, and
indices necessarily suffer from this type of defect; nevertheless they generally
give some idea of the shape of a skull or of a part of it. Their only major disad-
vantage is that they may cause certain anthropologists to overlook striking
differences between one skull and another, in features too elaborate in detail to
make measurement and mathematical expression a practical proposition. This
applies, for instance, to the structure of the anterior nasal aperture (apertura
pyriformis), the lower border of which shows marked differences in structure in
the various taxa (see pp. 282—6). These differences can be noticed at a glance,
and each main type expressed by a single word; but it would be such an
elaborate task to describe them in terms of three-dimensional geometry that no
one has ever attempted to do so.

The general form of the head can be measured on the living subject in such a
way as to provide an approximation to the cranial index. For this purpose the
length is taken as the distance from the most prominent point in the median
sagittal plane between the eyebrows to the most distant point in the same plane
at the back of the head, and the breadth as the greatest distance from one side
to the other above the ears, at right angles to the median sagittal plane. The
measurements are made to the surface of the skin, without depression of it by
the instrument used. The breadth, expressed as a percentage of the length, isj
called the cephalic index. A rough approximation to the cranial index can be
obtained by subtracting two units from the cephalic index. It is unfortunate
that confusion often results from the use of the term ‘cephalic index’ when;,
‘cranial index’ is meant. The habits of life (especially over- and under-1
nourishment) naturally influence all such indices, but living human beings pre?j
sent the advantages that they are much more numerous and much more readily
available than skeletons, and sex can be determined with certainty. X-rays can!
be used effectively for taking several of the standard measurements of skulls!
and thus obtaining indices; but in the more remote parts of the world, wherll
observations would be particularly interesting, facilities are not available.

In addition to measurements of distances and the indices derived from thema
angles are useful in the description of skulls. These may be measured betweeii
two straight lines joining (or extending beyond) defined points, or between a
particular line and a defined plane. This method was used nearly two centuri@|
ago by the Dutch anatomist, Petrus Camper,rise, 187Lwho set up the skulls of;
men and apes in a defined position, and measured the angle subtended with thf]|
horizontal by a line (his celebrated ‘facial line’) touching the front surface of a
first upper incisor tooth and the median plane of the forehead (see pp. 28—33?
and Fig. 3). Modern physical anthropologists use fourteen different angles in
their descriptions of skulls (one of them appearing in the literature in no fewea
than nine variant forms, in accordance with differences in the definitions of the
precise positions of the lines and planes).

Studies of skulls, by the methods briefly indicated above, probably provide!
the most important of all the various kinds of evidence on which the taxi
onomy of man can be based, though it goes without saying that every availl
able fact bearing on the subject should be considered. In studying the skull it



is important to supplement the purely metrical techniques by those of
classical morphology. Particular skulls and the individual bones that com-
pose them must be examined in detail. Without this control, the statistical
fceatment of measurements, indices, and angles may in certain circumstances
Mislead.

m Those who rely wholly on statistical methods for the distinction of ethnic
taxa have devised complicated mathematical formulae for determining—so it
has been supposed—the degree of resemblance or distinction between different
skulls. In these studies it is usual to pay no particular attention to the obvious
differences between one skull and another, but to pay just as much attention to
numerous features, arbitrarily chosen, in which they do not differ. Further,
they sometimes treat a heterogeneous set of skulls from a particular locality as
though they all belonged to a single taxon, when deciding whether a particular
skull should be regarded as belonging to it. For instance, it has been assumed
that all Upper Palaeolithic skulls of Europe form a natural group, and various
particular skulls are compared with the mathematically assessed characters of
the group. 1781 The error involved in this procedure is of the same kind as that
which invalidates the grouping of persons by nationality in studies of blood-
groups (p. 190). It is important to record that Morant, the statistician who
mrouped together all the Upper Palaeolithic skulls of Europe for mathematical
treatment, himselfrecognized the possibility of this error. ‘The treatment of the
series as a sample from a single homogeneous population’, he wrote, ‘may
mBoscure some ethnic relations of great evolutionary importance, but a treat-
ment of that kind appears to be the only statistical one which can usefully be
employed at present.’7es1 For certain purposes in his statistical studies Morant
mKind it best to use figures representing ten selected indices and angles. He
makes the astonishing admission that the *brachycephalic European races are
not distinguished in this way from Negroes, Australians, and other primitive
types’. It is conceivable that he wrote ‘brachycephalic’ by mistake; but even if
he meant ‘dolichocephalic’, or rather ‘dolichocranial’, the inadequacy of his
statistical method is shown by the fact that anyone trained in physical
anthropology could at once distinguish a typical Europid from a typical Negrid
or Australid skull.

m Despite Blumenbach’s remark, quotedaabove (p. 192), it might be thought
diat detailed study would be necessary before anyone could recognize the
characteristic differences between one type of human skull and another by cur-
sory inspection. It is true that some of the features that are distinctive of par-
ticular ethnic taxa need to be pointed out. The border of the anterior nasal
Kerture is an example. Certain features of this sort, which may be called
"minor’ because they do not affect the gross shape of the skull, are indeed of
marticular interest, but the major differences are in many cases so obvious that
|ao one could fail to notice them. The skull of the Eskimid is strikingly different
Kom most others. A child of six years, provided with a number of Laplander
Apd Greenland Eskimo skulls of various sizes, could separate them correctly
mto two groups without the necessity for any previous instruction (see Fig. 24,
H?196). It is to be remarked that Laplanders, though of low stature, have quite
large skulls, only about one-tenth less in circumference, on the average, than



those of other Europeans,[402] and the child would therefore not be guided
merely by size.

The skull of the Eskimid is high, very long, and narrow (cranial index about 71),
while that of the Lappid is short and wide (index about 85). The former is described as
'scaphoid’, because the sides slope upwards like those of an upturned boat towards the
keel. The inward slope starts in the Eskimid skull not far above the external auditory
meatus, in a region where that of the Lappid bulges outwards. The brain-case of the
Lappid is rounded except posteriorly, where it descends abruptly to the occiput. In the
Eskimid the temporal lines on each side ofthe skull, marking the boundary of the area

24 Skulls ofEskimid (A) and Lappid (B)
From Quatrefages and Hamy. [8671

from which the temporalis masticatory muscle and its associated fasciae arise, curve
upwards so as to approximate more closely to the top of the skull than in any other
taxon of man surviving to the present day, and the area of insertion of the muscle is-
very large. In the Lappid, on the contrary, this area is not particularly large.

The zygomatic bones ofthe Eskimid are very large, and their lower borders project
outwards to an exaggerated degree, thus greatly widening the face. The zygomatic
arches ofthe Lappid spread outwards to give a wide face, but they are rather slender.

The orbits are higher and closer together in the Eskimid than in the Lappid. The
whole face and jaws of the former project forward to the degree described as
mesognathous, while the Lappid is orthognathous. The nasal bones are reduced in the
Eskimid to narrow slips (not clearly outlined in Fig. 24), and their upper parts project
forward less than those of the Lappid. The anterior nasal aperture (apertura pyrifor-
mis) is probably narrower in relation to the length of the nose (from nasion toj
nasospinale) than in any other taxon of man. That of the Lappid, on the contrary, isj
rather wide in relation to the length of the nose.

One of the striking features of the Eskimid skull is the massive size of the maxilla. If



6 e two skulls are placed in frontal view, with the orbits at the same level, the rows of
teeth are seen to be far lower in the Eskimid, as a result of the great vertical depth of
ftis bone. Where it is hollowed out in other ethnic taxa to form the so-called ‘canine
Ibssae’, there is only a slight depression in the Eskimid.

Ip The mandible ofthe Eskimid is powerful, with strong ascending rami, and the angles
jfeonia) flare outwards. The areas on it for the insertion of the masticatory muscles are
prongly marked. In the Lappid, on the contrary, the mandible is notably small and the

goniadonotprojectlaterally. (263.3425[2 &hs96.897.1062

m"Complicated mathematical methods, much more elaborate than Morant’s
Bhebraical equations, are available to the investigator who wishes to compare
Iskulls with one another. These methods may be traced back to the German
painter and engraver Albrecht Diirer,f2951 who in the sixteenth century
Hroduced a technique that subsequently became very much more exact. His
Method was to inscribe many vertical and horizontal lines through particular
nints on a drawing: for instance, in side-views, vertical lines through the back
of the head, the hinder edge of the ear, and the front surface of the eye;
jhorizontal lines through the top of the head and ofthe ear, and the lowest point
erfthe nose (to mention only a few). By changing the distances between the
Bines, or drawing the lines so as to cut one another at angles other than a right
mingle, or making one set of lines radiate from a distant point, and then filling in
ilhisdetails ofthe head or other part with lines passing through the rectangles or
Bother shapes that corresponded to those imposed on the original drawing, he
fvas able to transform the face as he wished, so as to produce a wide variety of
Appearances. Diirer himself made no study of the skeleton or any other internal
part of the body by this technique.
p: Well over a century ago it was proposed by G. T. Fechner, the German
mnthor of works on physics, psychology, and philosophy, that mathematical
mlthods might be used to characterize the races of man.(®4 He was
dissatisfied with the separate linear measurements used by physical
arithropologists, and suggested that mathematical approximations should be
found to the curves seen in transverse sections of human skulls. For instance,
an ellipse or an oval might serve for a particular part of a skull, and the equa-
tion that represented it might be used for comparison with another representing
the corresponding part in a skull from another race. He realized that an exact
Mathematical description of every part of a skull was unthinkable, but he
Bfcmarked that geographers had had no hesitation in making a first approxima-
tion to the shape of the earth as a sphere, and then improving on this by
mfescribing it as an elliptical spheroid, only capable of being expressed
mathematically by the use of a complicated formula; yet they recognized that a
Mathematical account of every rock, and then of every roughness on the sur-
face of every rock, was unthinkable. ‘So kommt man nie zu Ende,” he wrote.
mNearly seven decades later D’Arcy Thompson hit on essentially the same
[idea, without knowledge of Fechner’s priority.!1041.10421 By an extraordinary
coincidence he used the same geographical simile as Fechner’s, in claiming that
Mathematical analysis of organic forms was desirable, even though it would
f:«ot be possible to achieve absolute exactitude in this way. He used what was



essentially Diirer’s method, except that the vertical and horizontal lines im-
posed on the original drawing were always equally spaced so as to form a grid
of small squares. He next transformed the grid in a number of different ways.
For instance, the distance between the horizontal lines could be increased, so as
to transform the squares into rectangles of unequal sides; and the increase
might be uniform over the whole drawing, or might increase logarithmically
from the top to the bottom; or the co-ordinates might be made oblique instead
of forming right angles with one another, so that each element of the grid
became like a playing-card diamond; or one of the co-ordinates might radiate
from a focal point, or the straight lines might become logarithmic spirals or
more complex curves. In each case one could draw a skull or other part in such
a way that the lines of the drawing passed in comparable manner through the
corresponding elements of the grid. Thompson showed that in selected cases
th