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Preface

THE gracious reception given to my several reports of field studies

among primitive racial groups and the many requests for copies of
brief reports and for further data, together with the need for providir
interpretations and applications of the data, have induced me to
consolidate my investigationghere have also been many requests fi
my patients and from members of the medical and dental professio
concise statements as to what | have found that would be useful as
preventive procedures. In addition | have been conscious of an
opportunity for helpfulness to the members of the various primitive |
that | have studied and who are so rapidly declining in health and
numbers at their point of contact with our modern civilization. Since
they have so much accumulated wisdom that is passing with them,
seemed important that the elements in the modern contacts that art
destructive to them should be discovered and removed.

There has been a deep sense of obligation to ticeatsf of many
countries for the great kindness and assistance that they have so
cheerfully given by providing the opportunity for these investigation:



The list of these individuals is much too long to mention them all by
name. One of the joys of my work has been the privilege of knowing
magnificent characters that are at the outposts earnestly striving to
the welfare of the natives whom they are ministering to, but who are
distraught with the recognition that under the modernization progral
natives decline in health and becomiécéd by our modern types of
degenerative diseases. It would be fortunate if each of these field
workers could be provided with a copy of this report which they hav
helped to make possible.

In order to make this information available to as wide a group as
possible, | have avoided technical language and will ask the indulge
of professional readers.

There are some individuals whose assistance | must acknowledg
specifically: Reverend Father John Siegen and Dddtord Gysi of
Switzerland; Mrs. Lulu Herron and Doctor J. RomigAtdska; the
Indian Department at Ottawa; the Department of InAidairs at
Washington, D. C.; the fafials of the eight archipelagos studied in th
Pacific; Colonel J. L. Saunders of New Zealand; the Minister of Hee
New Zealand; DW. Stewart Ziele of Sydnegustralia; Sir Herbert
Gepp of Melbournéiustralia; DoctoWilliam M. Hughes, Minister of
Health, Canberra; DCummiston, DirectetGeneral of Health,
Australian Commonwealth, Canberra; Doctor Rapael Cilento of
QueenslandAustralia; Mt E.W. SaranealisThursday Island; the
Department of Health of KenyAfrica; the Department of Health for
Belgian Congo, Brussells; the Department of National Parks, Belgie
Congo; Minister of the InteripPeru; DoctoAlbert Giesecke and Esthi
Giesecke of Peru; the Directors of Museums in Sydney and Canbel
Australia;Auckland, New Zealand/ancouverandToronto, Canada;
Washington, Nework and Chicago, the United States; Junééaska;
Rome, Italy; and Cairo, Egypt; the publishers of the Ohio State Mec
Journal, the Journal of tAemerican Dentalssociation, the Dental
Digest and the Dental Items of Interest; my faithful secrehMry. Ruth
MacMaster; ProfessW. G. Garnett who so kindly provided the critic
reading of the manuscript, and the publishers who furnished constr:



suggestions and cooperatidio. these and a host of others | am deepl
indebted and profoundly grateful.

WESTONA. PRICE
8926 EuclidAvenue
Cleveland, Ohio, 1938.

Foreword
THERE is nothing new in the observation that savages, or peoples
under primitive conditions, have, in general, excellent t8dtts. fact is
a matter of record based upon casual examinations of contemporatr
primitives made by travellers, explorers, and scientists, and establis
with better documentation by the studies of teeth preserved in skele
collections of savages recently or more remotely extinct. Nor is it ne
that most civilized populations possess wretched teeth which begin
decay almost before they have erupted compledely that dental carie
is likely to be accompanied by periodontal disease with further reac
complications. Indeed this has been a matter of grave concern to tr
dental profession for more than a generation, and rightk geeat deal
of elaborate and patient research and experimentation has been ex
upon this problem of the etiology and control of dental caries, but I
not suppose that anyone would claim that it has been sdélvady rate,
the dentists are still busily engaged in drilling our cavities and in
plugging themA quantity of excellent evidence has been amassed v
indicates that dental caries is, to a great extent, connected with
malnutrition and with deficient diets.

Since we have known for a long time that savages have excellen
and that civilized men have terrible teeth, it seems to me that we he
been extraordinarily stupid in concentrating all of our attention upor
task of finding out why our teeth are so poeithout ever bothering to
learn why savage teeth are good. \Deston Price seems to be the onl
person who possesses the scientific horse sense to supplement his
knowledge of the probable causes of dental disease with a study of
dietary regimens which are associated with dental health. In other v
Dr. Price has accomplished one of those epochal pieces of researc
which make every other investigator desirous of kicking himself bec



he never thought of doing the same thifigis is an exemplification of
the fact that really gifted scientists are those who can appreciate thi
obvious.

So Dr Price has found out why primitive men have good teeth an
why their teeth go bad when they become "civilized." But he has nc
stopped there: he has gone on to apply his knowledge acquired frol
savages to the problems of their less intelligent civilized brothers. F
think that we must admit that if savages know enough to eat the thi
which keep their teeth healthijhey are more intelligent in dietary
matters than we are. So | consider thatMice has written what is ofte
called "a profoundly significant bookThe principal diference betweer
Dr. Price's work and many others so labelled is that in the present
instance the designation happens to be correct. | saluRibe with the
sincerest admiration (the kind that is tinged with envy) because he |
found out something which | should like to have discovered for mys

EARNESTA. HOOTON
Harvard University
November 21, 1938.

Intr oduction
THIS text provides a new approach to some problems of modern
degeneration. Instead of the customary procedure of analyzing the
expressions of degeneration, a search has been made for groups t
used as controls who aredaty free from these factions.

After spending several years approaching this problem by both cl
and laboratory research methods, | interpreted the accumulating ev
as strongly indicating the absence of some essential factors from o
modern program, rather than the presence of injurious factuss.
immediately indicated the need for obtaining contrbtsaccomplish
this it became necessary to locate immune groups which were foun
readily as isolated remnants of primitive racial stocks ifedht parts o
the world.A critical examination of these groups revealed a high
immunity to many of our seriousfattions so long as they were
sufficiently isolated from our modern civilization and living in



accordance with the nutritional programs which were directed by th
accumulated wisdom of the group. In every instance where individu
of the same racial stocks who had lost this isolation and who had
adopted the foods and food habits of our modern civilization were
examined, there was an early loss of the high immunity characteris
the isolated grouphese studies have included a chemical analysis
foods of the isolated groups and also of the displacing foods of our
modern civilization.

These investigations have been made among the following primit
racial stocks including both isolated and modernized groups: the Sy
of Switzerland, the Gaelics in the Outer and Inner Hebrides, the Es|
of Alaska, the Indians in the far NortWest and Central Canada,
Western United States and Florida, the Melanesians and Polynesia
eight archipelagos of the Southern Pacific, tribes in eastern and cetr
Africa, theAborigines ofAustralia, Malay tribes on islands north of
Australia, the Maori of New Zealand and the ancient civilizations an
their descendants in Peru both along the coast and in the Sierras, ¢
theAmazon BasinWhere available the modernized whites in these
communities also were studiethere have been many important
unexpected developments in these investigatiingle a primary quest
was to find the cause of tooth decay which was established quite re
as being controlled directly by nutrition, it rapidly became apparent
a chain of disturbances developed in these various primitive racial ¢
starting even in the first generation after the adoption of the moderr
diet and rapidly increased in severity with expressions quite constal
like the characteristic degenerative processes of our modern civiliz:
of America and Europ&Vhile tooth decay has proved to be almost
entirely a matter of the nutrition of the individual at the time and pric
the activity of that disease, a group deations have expressed
themselves in physical forriithese have included facial and dental ar
changes which, heretofore, have been accounted for as results of
admixtures of dierent racial stocks. My investigations have revealel
that these same diyggncies from normal are reproduced in all these
various racial stocks while the blood is still pure. Indeed, these evel
develop in those children of the family that are born after the parent



adopted the modern nutrition.

Applying these methods of study to d&umerican families, we find
readily that a considerable percentage of our families show this sar
deterioration in the younger memberhe percentage of individuals sc
affected in ouAmerican communities in which | have made studies
varies through a wide range, usually between 25 per cent to 75 per
A certain percentage of thigedted group has not only these evidenc
of physical injury but also personality disturbances, the most comm
which is a lower than normal mentafielency and acuteness, chiefly
observed as so-called mental backwardness which includes the grc
children in the schools who are unable to keep up with their classm
Their 1.Q.'s are generally lower than normal and they readily develc
inferiority complexes growing out of their handicap. From this groug
parallel with it a certain percentage develop personality disturbance
which have their expression ¢galy in unsocial traitsT'hey include the
delinquents who at this time are causing so much trouble and conc
because of evidence of increase in their numiéuis. latter group has
been accounted for Igely on the basis of some conditioning experiet
that developed after the child had reached an impressionable age.
investigations are revealing a physical structural change and theref
an oganic factor which precedes and underlies these conditioning
influences of the environmenkhe fact that a government survey has
shown that 66 per cent of the delinquents who have been treated ir
best institutions and released as cured, later have developed their
unsocial or criminal tendencies, strongly emphasizes gentinecessit
that if preventive methods are to be applied these must precede an
forestall the primary injuries themselves.

While it has been known that certain injuries were directly related
an inadequate nutrition of the mother during the formative period of
child, my investigations are revealing evidence that the problem go
back still further to defects in the germ plasms as contributed by the
parentsThese injuries, therefore, are related directly to the physical
condition of one or of both of these individuals prior to the time that
conception took place.



A very important phase of my investigations has been the obtaini
information from these various primitive racial groups indicating tha
they were conscious that such injuries would occur if the parents wi
not in excellent physical condition and nourishment. Indeed, in man
groups | found that the girls were not allowed to be married until aft
they had had a period of special feeding. In some tribes a six montt
period of special nutrition was required before marriageexamination
of their foods has disclosed special nutritional factors which are utili
for this purpose.

The scope of this work, accordinghhecomes of direct interest in
many fields including the various branches of the healing arts,
particularly medicine and dentistgnd the social ganizations that are
concerned with betterment of the racial stock. Similadhlg educational
groups are concerned directly since, if we are to stem the tide by p:
new information on to the parents of the new generation, it must be
prior to the time the emgency shall arisel his involves a system of
education directed particularly to the high school age pupils.

The data that are being presented in the following chapters sugg:
need for reorientation in many problems of our modern social
organization.The forces involved in heredity have in general been
deemed to be so powerful as to be able to resist all impacts and ch
in the environmentThese data will indicate that much that we have
interpreted as being due to heredity is really the result of intercepte
heredity While great emphasis has been placed on the influence of
environment on the character of the individual, the body pattern has
generally been supposed to require a great number of impacts of a
similar nature to alter the desigirhe brain has been assumed to be
similarly well oganized in most individuals except that incidents in t
life of the individual such as disappointments, fright, etc., agehar
responsible for disturbed behavidblormal brain functioning has not
been thought of as being as biologic as digesiibr.data provided in
the succeeding chapters indicate that associated with disturbances
development of the bones of the head, disturbances may at the sar
occur in the development of the brain. Such structural defects usua



not hereditary factors even though they appear in other members o
family or parentsThey are products of the environment rather than
hereditary units transmitted from the ancestry

In the light of these data important new emphasis is placed on th
guality of the germ cells of the two parents as well as on the envirol
provided by the mothefhe new evidence indicates that the paternal
contribution may be an injured product and that the responsibility fc
defective germ cells may have to be about equally divided between
father and mothethe blending of races has been blamed for much
the distortion and defects in body form in our modern generation. It
be seen that these face changes occur in all the pure blood races s
in even the first generation, after the nutrition of the parents has be:
changed.

The origin of personality and character appear in the light of the r
data to be biologic products and to a much less degree than usually
considered pure hereditary traits. Since these various factors are
biologic, being directly related to both the nutrition of the parents ar
the nutritional environment of the individuals in the formative and
growth period any common contributing factor such as food deficier
due to soil depletion will be seen to produce degeneration of the m:
of people due to a common cause. Mass behavior therefore, in this
light becomes the result of natural forces, the expression of which r
not be modified by propaganda but will require correction at the sot
Nature has been at this process of building human cultures through
millenniums and our culture has not only its own experience to drav
from but that of parallel races living today as well as those who live:
the pastThis work, accordinglyincludes data that have been obtaine
from several of Nature's other biologic experiments to throw light or
problems of our modern white civilization.

In presenting the evidence | am utilizing photographs very libefal
good illustration is said to be equivalent to a thousand words of texl
This is in keeping too with the recent trend in journalihe pictures
are much more convincing than words can be, and since the text
challenges many of the current theories, the most conclusive evide



available is essential.

Owing to the many requests received for slides or the loan of my
negatives, provision is being made for supplying a limited number c
slides of the illustrations in either black and white or in c@dides of
other subjects are available.

Chapter 1
Why seek wisdom fom primitive peoples

SOME of the primitive races have avoided certain of the life probler
faced by modernized groups and the methods and knowledge usec
primitive peoples are available to assist modernized individuals in
solving their problems. Many primitive races have made habitual us
certain preventive measures in meeting crucial life problems.

Search for controls among remnants of primitive racial stocks ha
been resorted to as a result of failure to find them in our modernize:
groups or to find the controlling factors by applying laboratory meth
to the afected clinical material. Only the primitive groups have been
able to provide adequate normal controls.

In the following chapters, | have presented descriptions of certair
peoples and their environments in primitive state, and, for compara
study descriptions of members of the primitive tribes who have bee
contact with modernized white races. | have recorded teetgfof that
contact as expressed in physical and character changes, and have
survey of the factors in the environment which have changed. It has
necessary to study in this way a wide variety of primitive groups an
physical environments. It will, accordinglye advisable for the reader
keep in mind the comparativef@fts of diferent altitudes, latitudes,
temperatures and races, and to note the similarity of the reactions ¢
these primitive groups when contact is made with our modern
civilization. The purpose is to glean data that will be applicable for u
in correcting certain tragic expressions of our modern degeneration
including tooth decaygeneral physical degeneration, and facial and
dental-arch deformities, and character chanfjlesse data will be useft
in preventing race decay and deformities, in establishing a higher



resistance to infective diseases, and in reducing the number of pret
deficiency injuriesThese latter include such expressions as mental

deficiencies caused by brain defects in the formative period, which

in mental disturbances ranging from moderate backwardness to chi
abnormalities.

The data presented show the level of susceptibility to dental carie
(tooth decay) in each isolated primitive group and, contrasted with t
the level of susceptibility in the modernized natives of the same #to
rZsumZ of the changes in the environment that are associated with
changes in immunity and susceptibility will be preseniése data
reveal an average increase in susceptibility of thirty-five fold. Simila
contrasts are shown in relation to the relative incidence of facial an
dental arch deformities among primitive natives and modernized na

It will be easy for the reader to be prejudiced since many of the
applications suggested are not orthodox. | suggest that conclusions
deferred until the new approach has been used to survey the physi
mental status of the reader's own famliyhis brothers and sisters, of
associated families, and fingllgf the mass of people met in business
and on the streeAlmost everyone who studies the matter will be
surprised that such cleaut evidence of a decline in modern
reproductive diciency could be all about us and not have been
previously noted and reviewed.

It is important to preface the observations by constructing a men
pattern of physical excellence from the pictures of the various primi
groups and, with this yardstick or standard of normalbgerve our
modern patterns. Certain preconceived ideas may have to be modr
for example, that based on the belief that what we see is due to hel
or that deformity is due to mixing of races. If so, why should the las
child in a lage family generally séér most, and often be f&frent in
facial form; or why should there be these changes in the later childr
even in pure racial stocks, after the parents have adopted our mods
types of nutritionAlthough the causes of physical degeneration that
be seen easily have been hard to trace, the defects in the developn
the brain, which déct the mind and charactewre much more obscure,



and the causes of mental degeneration are exceediniigyltlifo trace.
Much that formerly has been left to the psychiatrist to explain is nov
rapidly shifting to the realm of the anatomist and physiologist.

Those contributions of the past cultures which have blended agre
into our modern experience have been accepted with too little
guestioning. Much ancient wisdom, howeveas been rejected becau:
of prejudice against the wisdom of so-called savages. Some readet
experience this reaction to the primitive wisdom recorded in these
chapters.

The writer is fully aware that his message is not orthodox; but sin
our orthodox theories have not saved us we may have to readjust t|
bring them into harmony with Nature's laws. Nature must be obeye:!
orthodoxy Apparently many primitive races have understood her
language better than have our modernized groups. Even the primiti
races share our blights when they adopt our conception of nutiihen
supporting evidence for this statement is voluminous and as much
as space permits is included in this voluitige illustrative material use
is taken from the many thousands of my negatives which are availa
Photographs alone can tell much of the stangl one illustration is saic
to be worth as much as one thousand words.

Since the problem of applying the wisdom of the primitives to our
modern needs concerns not only health workers and nutritionists, b
also educators and social workers, the data are presented without
technical details.

While many of the primitive races studied have continued to thriv
the same soil through thousands of yearsApugerican human stock he
declined rapidly within a few centuries, and in some localities within
few decades. In the regions in which degeneration has taken place
animal stock has also declinéddecadent individual cannot regenera
himself, although he can reduce the progressive decadence in the |
generation, or can vastly improve that generation, by using the
demonstrated wisdom of the primitive races. No era in the long jour
of mankind reveals in the skeletal remains such a terrible degenera



teeth and bones as this brief modern period records. Must Nature r
our vaunted culture and call back the more obedient primitiies?
alternative seems to be a complete readjustment in accordance wit
controlling forces of Nature.

Thinking is as biologic as is digestion, and brain embryonic defec
are as biologic as are club feet. Since both are readily produced by
lowered parental reproductive capagc#pnd since Nature in her ¢ga-
scale human demonstration reveals that this is chiefly the result of
inadequate nutrition of the parents and too frequent or too prolonge
child bearing, the way back is indicated. Like the successful primitiy
racial stocks, we, too, can make, as a first requisite, provision for
adequate nutrition both for generation and growth, and can make
provision for the regulation of the overloatl¢e, like the successful
primitives, can establish programs of instruction for growing youth
acquaint it with Nature s requirements long before the generes and
stresses aris&@his may require a lge-scale program of home and
classroom instruction, particularly for the high school girls and boys
This would be in accordance with the practice of many of the primiti
races reported upon in the following chapters.

If the individuals in our modern society who ardisigntly defective
to require some supervision are in part ogeédy the product of an
injured parentage, who should be held responsible? Is it just for soc
to consign these unsocial individuals which it has made to a life of
labor or confinement in depressing environments? Is it just for socie
permit production of physical and mental cripples? Many primitive r
apparently have prevented the distortions which find expressions in
unsocial acts. If so, cannot modern society do this by studying and
adopting the programs developed through centuries of experience |
primitives? Nature uses a written language which, without the keys,
made up of meaningless hieroglyphics, but which, with the proper k
becomes a clear story of racial and individual histbing hieroglyphics
indicate racial and individual disaster for modernized groups who ht
not the warning storyhe primitive races have some of these keys a
have used them successfully in avoiding many of the disasters of o



modern societyl he following chapters record many of the excellent
practices of the primitives and they are presented here with the hog
they will be helpful in a program designed to relieve mankind of sor
the misfortunes common in the present social order and to prevent
disorders for future generations of civilized peoples.

Chapter 2
The progressive decline of modern civilization

THAT modern man is declining in physical fithess has been empha:
by many eminent sociologists and other scienfidtat the rate of
degeneration is progressively accelerating constitutes a cause for ¢
alarm, particularly since this is taking place in spite of the advance
being made in modern science along many lines of investigation.

Dr. Alexis Carrel in his treatise "Man, the Unknown" states:

Medicine is far from having decreased humaresirfgs as much as it
endeavors to make us believe. Indeed, the number of deaths from
infectious diseases has greatly diminished. But we still must die in ¢
much lager proportion from degenerative diseases.

After reviewing the reduction in the epidemic infectious diseases he
continues as follows:

All diseases of bacterial origin have decreased in a striking manner
Nevertheless, in spite of the triumphs of medical science, the proble
disease is far from solved. Modern man is delicate. Eleven hundrec
thousand persons have to attend the medical needs of 120,000,00(
persons. Every yeaamong this population of the United States, ther
are about 100,000,000 illnesses, serious or slight. In the hospitals,
700,000 beds are occupied every day of the yeariMedical care, unde
all its forms, costs about $3,500,000,000 yearlyThe oganism seem:
to have become more susceptible to degenerative diseases.

The present health condition in the United States is reported from
to time by several agencies representing special phases of the hea
program.The general health problem has been thoroughly surveyec
interpreted by the Sgeon General of the United States Public Healtl



Service, DrParran. Probably no one is so well informed in all of the
phases of health as is the head of this important department of the
government. In his recent preliminary report (1) to state and local
officers for their information and guidance, he presented data that
been gathered by a t@ group of government workeiidhe report
includes a census of the health conditions of all the groups constitu
the population of the United States--records of the health status an
the economic status of 2,660,000 individuals living in various sectio
in various types of communities, on various economic leVéls.data
include records on every age-group. He makes the following
interpretations based upon the assumption that the 2,660fe0@ &ir
sampling of the population, and he indicates the conclusions which
be drawn regarding conditions of status for the total population of s
130,000,000 people.

Every day one out of twenty people is too sick to go to school or
work, or attend his customary activities.

Every man, woman and child (on the average) in the natiterstén
days of incapacity annually

The average youngster is sick in bed seven days of thetlyear
average oldster 35 days.

Two million five hundred thousand people (42 per cent of the
6,000,000 sick every day) $ef from chronic diseases-heart disease,
hardening of the arteries, rheumatism, and nervous diseases.

Sixty-five thousand people are totally deaf; 75,000 more are dea
dumb; 200,000 lack a hand, arm, foot or leg; 300,000 have perman
spinal injuries; 500,000 are blind; 1,000,000 more are permanent
cripples.

Two persons on the Relief income level (less than $1,000 yearly
income for the entire family) are disabled for one week or longer fot
every one person betterf @conomically

Only one in 250 family heads in the income group of more than
$2,000 yearly cannot seek work because of chronic disalblifyelief



families one in every 20 family heads is disabled.

Relief and low-income families are sick longer as well as more of
than betteffinanced familiesThey call doctors less often. But the poc
especially in big cities, get to stay in hospitals longer than their lwétt:
neighbors.

Concluded DrParran:

It is apparent that inadequate diet, poor housing, the hazards of
occupation and the instability of the labor market definitely create
immediate health problems.

It will be seen from this report that the group expressed as oldste
who spend on an average thirty-five days per year in bed, are sick |
one-tenth of the timé&hose of us who are well, who may have been
fortunate as to spend very little time in bed, will contemplate this fac
with considerable concern since it expresses a vast amounterirgpf
and enforced idleness. It is clear that so great an incidence of mork
must place a heavy load upon those who at the time areTivell.
problem of the progressive increase in percentage of individdetdeat
with heart disease and cancer is adequate cause for alarm. Statistit
been published by the Department of Public Health in Mexk City
which show the increase in the incidence of heart disease to have
progressed steadily during the years from 1907 to IR8&6figures
provided in their report reveal an increase from 203.7 deaths per 1(
in 1907 to 327.2 per 100,000 in 193this constitutes an increase of 6
per cent. Cancer increased 90 per cent from 1907 to 1936.

That this problem of serious degeneration of our modern civilizati
not limited to the people of the United States has been commented
length by workers in many countries. 8nbuthnot Lane, one of
England's distinguished gi@ons, and a student of public welfare, ha:
made this comment: (2)

Long sugical experience has proved to me conclusively that there
something radically and fundamentally wrong with the civilized mod
life, and | believe that unless the present dietetic and health custonr



theWhite Nations are reganized, social decay and race deterioratio
are inevitable.

The decline in white population that is taking place in many
communities throughout several countries illustrates the widesprea
working of the forces that are responsible for this degeneration. In
discussing this matter in its relationAastralia, S. RWolstenhole, (3)
lecturer in economics at Sydney Universpyedicts that:

A decline inAustralia's population is inevitable within 40 years
because of the absence of a vigorous population policy

Students of our modern social problems are recognizing that the:
problems are not limited to health conditions which we have been
accustomed to think of as bodily diseadéss is illustrated in a recent
discussion byVill Durant: (4)

TheAmerican people are face to face with at least 4 major and mi
problems that have to do with the continuity and worthwhile progres
modern civilization:

1. The threatened deterioration of our stock.

2. The purchasing power of our people must rise as fast as the pc
procure. . . .

3. The third problem is morah civilization depends upon morals fo
social and governmental order .

4. The sources of statesmanship are drying up. .

Dental caries or tooth decay is recognized fmlaﬁg more
individuals throughout the so-called civilized world today than any c
affection. In the United States, England and Europe examinations ¢
highly modernized groups, consisting of several million individuals,
reveal the fact that from 85 to 100 per cent of the individuals in vari
communities are stdring from this afection.As a contributing factor tc
absence from school among children it leads all otliectadns. From
the standpoint of injury to health, it has been estimated by many to
the most serious contributing factor through its involvement of othel
organs of the bodyrhe Honorable JA. Young, Minister of Health of
New Zealand, strongly emphasized that the insidiousness off¢ioe @f



dental disease lies in the fact that it is the forerunner of other far
reaching disturbances and he has referred to the seriousness with
it is viewed in England as follows: "Sir GgarNewman, Principal
Medical Oficer of the Ministry of Health in Great Britain, has said th
‘dental disease is one of the chief, if not the chief, cause of the ill he
of the people.™

Dr. EarnesA. Hooton, of Harvard Universiffhas emphasized the
importance of oral sepsis and the task of stopping tooth decelpsing
ChapteVIl of his recent book "Apes, Men and Morons," (5) he state
the case as follows:

| firmly believe that the health of humanity is at stake, and that, u
steps are taken to discover preventives of tooth infection and corre:
of dental deformation, the course of human evolution will lead
downward to extinction. . .The facts that we must face are, in brief,
human teeth and the human mouth have become, possibly under ti
influence of civilization, the foci of infections that undermine the ent
bodily health of the species and that degenerative tendencies in e
have manifested themselves in modern man to such an extent that
jaws are too small for the teeth which they are supposed to
accommodate, and that, as a consequence, these teeth erupt so irr
that their fundamental f€iency is often entirely or nearly destroyed.

In discussing the strategic situation of dental science;l&uton states.

In my opinion there is one and only one course of action which w
check the increase of dental disease and degeneration which may
ultimately cause the extinction of the human spedibs is to elevate
the dental profession to a plane on which it can command the servi
our best research minds to study the causes and seek for the cures
these dental evils. . The dental practitioner should equip himself to
become the agent of an intelligent control of human evolution, insol
it is affected by diet. Let us go to the ignorant savage, consider his \
of eating, and be wise. Let us cease pretending that tooth-brushes
tooth-paste are any more important than shoe-brushes and shoe-pt
is store food which has given us store teeth.



Students of history have continually commented upon the superi
teeth of the so-called savages including the human types that have
preceded our modernized grouphile dental caries has been found
occasionally in several animal species through the recent geologic
the teeth of the human species have been comparatively free from
caries. Primitive human beings have been freer from the disease th
contemporary animal lifél his absence of tooth decay among primiti\
races has been so striking a characteristic of human kind that many
commentators have referred to it as a strikingly modern disease.

Dryer (6) in discussing dental caries in the pre-historic South
Africans, makes this comment:

In not one of a very lge collection of teeth from skulls obtained in
the Matjes River Shelter (Holocene) was there the slightest sign of
caries.The indication from this area, therefore, bears out the experie
of European anthropologists that caries is a comparatively modern
disease and that no skull showing this condition can be regarded a:
ancient.

In connection with the studies reported in this volume, it is of
particular importance that a desire to find the cause of dental caries
the primary reason for undertaking these investigations. Since it wa
exceedingly dficult to find in our modern social ganization any lae
group with relatively high immunity to dental caries, a search was n
for such control groups among remnants of primitive racial stocks tt
could also be examined at the point of contact with modern civilizat
in order that the changes associated with their racial loss of immuni
might be noted. Probably few problems with which our modern soci
groups are concerned have been so inadequately understood not ¢
the laity but by the members of the medical and dental professions
has this problem of the cause of dental caries.

The problem of correcting dental arch deformities and thereby
improving facial form has developed a specialty in dentistry known
"orthodontia."The literature dealing with the cause of facial deformit
is now voluminousThe blending of racial stocks thatfeif radically in



facial form has been said by many to be the chief factor contributing
the creation of deformities of the face. Crowded teeth have been sg
be due to the inheritance of thegarteeth of one parent and the small
bone formation of the other and that such inheritances would provic
dental arches that are too small for the teeth that have been made -
them.A more general explanation for certain types of deformity
particularly for the protruding of the upper teeth over the lpisdhat
they result from thumb sucking, which tends to bring the upper arct
forward and to depress the lowdmong the other contributing factors
named have been faulty sleeping and breathing habithese has bee
assigned much of the blan¥his problem of facial form, as well as thi
of bodily design, including dental arch design, is so directly a proble
growth, not only of individuals, but of races themselves, that certain
have been very definitely worked out by physical anthropologists as
of developmentThey have assumed that changes in physical type c
occur only through the impact of changes in the environment which
affected a great number of generations. It is important to keep this
viewpoint in mind as the succeeding chapters are read, for they cor
descriptions of many changes in physical form that have occurred
routinely in the various racial groups, even during the first generatic
after the parents have adopted the foods of modern civilization.

Many of our modern writers have recognized and have emphasi:
the seriousness of mental and moral degeneration. Laird has made
splendid contribution under the title "Thail ThatWags the Nation," (7
in which he states:

The country's average level of general ability sinks lower with eac
generation. Should the ballot be restricted to citizens able to take ci
themselves? One out of four cannot. The tail is now wagging
Washington, andlVall St. and LaSalle Street. . . . Each generation ha
seen some lowering of tWemerican average level of general ability

In Laird's analysis of our present situation he has stressed a very
important phasa/Vhile emphasizing that the degeneration is not limil
to restricted areas, he raises the question as to whether local condi
in certain areas play important roles in the rate and extent to which



degeneration has taken place. He says fur{lier

Although we might cite any one of nearly two dozen states, we wi
first mentionVermont by name because that is the place studied by
late Dr Pearce Bailey'lt would be," he wrote, "safe to assume that tf
are at least 30 defectives per 100&@mmont of the eight-yeaold
mentality type, and 300 per 1000 of backward or retarded persons,
persons of distinctly inferior intelligence. In other words, nearly one:
third of the whole population of that state is of a type to require sornr
supervision."

The problem of lowered mentality and its place in our modern
conception of bodily diseases has not been placed on a physical be
have the better understood degenerative processes, with their direc
relationship to a diseasedyan, but has generally been assigned to a
realm entirely outside the domain of disease or injury of a spegiaho
or tissue. Edward Leghorndike, (8) of Columbia Universitgays that
"thinking is as biological as digestiomhis implies that a disturbance
the capacity to think is directly related to a defect in the brain.

Another of the distinguished students of mental capatitg. Miner
(9) states:

If morality and intellect are finally demonstrated to be correlated
throughout the whole range of individualfdifences, it is probably the
most profoundly significant fact with which society has to deal.

The origin of backwardness in a child seems to have been assigr
very lagely to some experience in that child's life which becomes a
conditioning factor and which thereafter strongly influences his
behavior The problem of the relation of physical defects to delinque
in its various phases, including major crime, constitutes one of the t
alarming aspects of our modern problems in social degeneration.
Chassell (10) has made an exhaustive study of the reports from wo
in different fields in several countries and summarizes her finding a
follows: "The correlation between delinquency and mental inferiority
found in the case of feeble-minded groups is clearly positive, and te



to be marked in degree."”

Burt, (1) who had made an extensive stualyer an extended period
of the problems of the backward child and the delinquent child in
London, states in his summary and conclusion with regard to the or
of backwardness in the child:

Both at London and at Birmingham between 60 and 70 per cent
belong to the (innately) "dull" category. . In the majority the
outstanding cause is a general inferiority of intellectual capacity
presumably inborn and frequently hereditary

In discussing the relationship between general physical weakness «
mentally backward, he writes:

Old and time-honoured as it must seem to the schoolmiiser
problem of the backward child has never been attacked by systeme
research until quite recentiyve know little about causes, and still les
about treatment. . Thirdly, though the vast majority of backward
children--80 per cent in an area like London--prove to beesad from
minor bodily ailments or from continued ill-health, nevertheless gen
physical weakness is rarely the main factor

Among the many surveys made in the study of the forces that are
responsible for producing delinquency and criminaptactically all the
workers in this field have testified to the obscure nature of those for
Burt (12) says that, "it is almost as though crime were some contag
disease, to which the constitutionally susceptible were suddenly ex|
at pubertyor to which puberty left them peculiarly prone." He
emphasizes a relationship between delinquency and physical defici

Most repeated tdnders are far from robust; they are frail, sickiyd
infirm. Indeed, so regularly is chronic moral disorder associated wit|
chronic physical disorder that many have contended that crime is a
disease, or at least a symptom of disease, needing the doctor more
the magistrate, physic rather than the whip.



The frequency among juvenile delinquents of bodily weakness ar
health has been remarked by almost every recent writary own
series of cases nearly 70 per cent werkegafy from such defects; and
nearly 50 per cent were ingent need of medical treatment. . . . Of al
the psychological causes of crime, the commonest and the gravest
usually alleged to be defective miriche most eminent authorities,
employing the most elaborate methods of scientific analysis, have t
led to enunciate some such belief. In England, for examplé& @mg
has afirmed that "the one vital mental constitutional factor in the
etiology of crime is defective intelligence." In Chicago, Bealy has
likewise maintained that among the personal characteristics of the
offender "mental deficiency forms thedast single cause of
delinquency' And mostAmerican investigators would agree.

The assertion of the obscurity of the fundamental causative facto
delinqguency constitutes one of the most striking aspects of the exte
literature that has been accumulated through the reporting of intens
studies made by workers in many countries.

Thrasher(13) in discussing the nature and origin of gangs, expre:
this very clearly:

Gangs are gangs, wherever they are folindy represent a specific
type or variety of sociefyand one thing that is particularly interesting
about them is the fact that they are, in respect to thganaration, so
elementaryand in respect to their origin, so spontaneous.

Formal society is always more or less conscious of the end for w
it exists, and the ganization through which this end is achieved is
always more or less a product of design. But gangs grow like weed
without consciousness of their aims, and without administrative
machinery to achieve themhey are, in fact, so spontaneous in their
origin, and so little conscious of the purposes for which they exist, t
one is tempted to think of them as predetermined, foreordained, an
"Instinctive," and so, quite independent of the environment in which
ordinarily are found.

No doubt, many cities have been provided, as has Cleveland, wi



special school for delinquent boyi$e institution there has been givel
the appropriate title, the "ThomAsEdison School.” It usually has an
enrollment of 800 to 900 boys. Watson, (14) who has been of
outstanding service in theganization of this work, makes an importa
comment on the origin of the student population there:

TheThomasA. Edison student population consists of a group of trt
and behavior boys, most of them in those earlier stages of mal-
adjustment which we have termed predelinquencylIn general, they
are the products of unhappy experiences in school, home and
community They are sensitive recorders of the total complex of soci
forces which operate in and combine to constitute what we term the
community environment.

It will be seen from these quotations that great emphasis has be¢
placed upon the influence of the environment in determining factors
delinquency

Hooton, the distinguished physical anthropologist of Harvard, ha:
made important observations regarding our modern physical
degenerationAs an approach to this @r problem of man's progressi
degeneration, he has proposed tlganization and establishment of a
Institute of ClinicalAnthropology (15) the purpose of which he has
indicated:

... for finding out what man is like biologically when he does not ne
doctor in order to further ascertain what he should be like after the
doctor has finished with him. | am entirely serious when | suggest ti
is a very myopic medical science which works backward from the
morgue rather than forward from the cradle.

Very important contributions have been made to the forces that a
work in the development of delinquents through an examination of
families in which dfected individuals have appeared. Sullen@Bs) in
discussing this phase, states:

Abbott and Breckinridge found in their Chicago studies that a mu:
higher percentage of delinquent boys than girls were frage families.



However Healy and Bronner found in their studies in Chicago and
Boston that the Ige family is conducive to delinquency among child
in that the lager the family the greater percentage of cases with mot
than one delinquenthey were unable to detect whether or not this fi
was due to parental neglect, poveltsd environmental conditions, or
the influence of one child on anothbir each of the series in both citie
the number of delinquents in families offdient sizes showed genera
similarity.

As the investigations outlined in this study are reviewed, many
problems not anticipated by the writer when these investigations we
undertaken will be presentethese new problems were not, at first,
generally thought of as related directly or indirectly to our modern r:
degeneration, but have been found recently to be so related.

Since it will be seen that the size and shape of the head and sint
including the oral cavity and throat, are directly influenced by forces
are at work in our modern civilization, we shall consider the speakir
and singing voice. In traveling among several of the primitive races
is frequently impressed with the range and resonance of many of tF
voices--in fact, by almost every void&e are quite familiar with the
high premium that is placed on singing voices of exceptional quality
our modern social orderhis is illustrated by the following comment:
(A7)

Tip-top Italian-style tenors have always been a scarce commandy
for the past two decades they have been growing scarcer and.scart
Opera impresarios count on the fingers of one hand the lust-high-v«
Latins. . . . Since the death of Enrico Caruso (1921) opera houses |
shown a steady decline.

Important light will be thrown on this phase of the problem--the ci
of fewer good voices in Italy today than of old--as we note the narrc
of the face and of the dental arches and as we see the change in tr
of the palate of the various primitive rac&€lese changes occur even
the first generation after the parents have adopted the foods of moc
white civilizations.



As we study the primitives we will find that they have had an entit
different conception of the nature and origin of the controlling force:
which have molded individuals and races.

Buckle, (18) in writing his epoch-making "History of Civilization"
about the middle of the last centusyymmed up his years of historical
studies with some very important conclusions, some of which are a
follows:

2. It is proved by historynd especially by statistics, that human
actions are governed by laws as fixed and regular as those which r
the physical world.

3. Climate, soil, food, and the aspects of Nature are the principal
causes of intellectual progress.

6. Religion, literature, and government are, at best, but the prodt
and not the cause of civilization.

This important view was not orthodox and was met by very sever
criticism. The newer knowledge strongly corroborates his view

My early studies of the relation of nutrition to dental problems we
related chiefly to growth defects in the teeth produced long before t
eruption of the permanent teeth, chiefly from one year of age to the
of eruption.These often appeared as lines across the teeth. | was al
trace these lines directly to the use of a few highly processed baby
| published an extensive report on this phase of the problem, togett
with illustrations, in 1913. (19)hese injuries are disclosed with the x
ray long before the teeth eruphese disturbances occur much less
frequently in connection with the baby foods used today

The problems of modern degeneration can in general be divided
two main groups, those which relate to the perfection of the physice
body and those which relate to its functidhe latter include character
as expressed in behavior of individuals and of groups of individuals
which thus relate to national character and to an entire culture.

In an enumeration of the phases in which there is a progressive (



of modern civilization, it is essential that we keep in mind that in
addition to an analysis of the forces responsible for individual
degeneration, the ethical standards of the whole group cannot be h
than those of the individuals that composé&liat recent mass
degeneration is in progress is attested by daily events throughout ti
world. The current interpretation for individual character degeneratic
largely places the responsibility on a conditioning factor which exeri
influence during early childhood and therefore is directly related to i
environment of the childlhese, therefore, are postnatal conditioning
factors. An important contribution to this phase comes directly from 1
experience of primitive races and indicates that a more fundamente
conditioning factor had developed in the prenatal period. If, therefor
large groups of individuals sigfr from such a prenatal conditioning
influence, new light will be thrown upon thedar problems of group
deterioration. History seems to provide records of such mass
degeneration as, for example, those which culminated in the so-cal
"dark ages.That some such mass degeneration is now in progress
suggested by leading students of human welfidre.regius professor c
Greek at Oxford in his inaugural lecture in 1937 made the following
observation: (20)

In the revolution of thought through which we are living, the
profoundest and most disturbing element is the breakdown of that €
system which, since the days of Constantine, has imposed upon
European culture at least the semblance of moral.unity

In commenting on this important statementAifred Zimmern in his
address on the decline of international standards said that "Recent
should convince the dullest mind of the extent to which internationa
standards have deteriorated and the anarchy which threatens the
repudiation of law and order in favour of brute force."

The problem of progressive decline in individual and group ethica
standards is commanding the attention of great international
organizations. In discussing this problem before the International R
at its meeting in San Francisco in June, 1938, one of the leaders in
reform, Mayor Harold Burton of Cleveland, stressed very important



phases. He stated that #h@erican boys "are making irrevocable
choices" between good and bad citizenship which "may make or wr
the nation. It may be on the battlefield of crime prevention that the |
democracy will be saved." He described great industrial cities as
battlefields where "the tests of democracy are the newest and
sharpest." (21) . . . "For centuries," he said:

. .. we have fought crime primarily by seeking to catch the criminal
the crime has been committed and then through his punishment to
or drive him and others to good citizenshipday the greater range of
operation and greater number of criminatyuathat we must deal with
the flood waters of crim&\Ve must prevent the flood by stydpntrol
and diversion of the waters at their respective soufcego this we
must direct the streams of growing boys in each community away fl
fields of crime to those of good citizenship.

If the "flood waters" that must be controlled lie farther back than 1
cradle, in order to safeguard individual character and individual
citizenship from prenatal conditioning factors which have profound
influence in determining the reaction of the individuals to the
environment, it is essential that programs that are tofiogeet in
maintaining national character reach back to those forces which are
causing the degeneration of increasing numbers of the population i
succeeding generations of our modern cultures.

That the problem of mass degeneration constitutes one of the mc
alarming problems of our modernized cultures is demonstrated by t
urgency of appeals that are being made by students in national and
international dhirs. The discussion of "An Ethical Declaration for the
Times," (22) a declaration of faith, is accompanied by a plédys.
pledge reads:

| pledge myself to use every opportunity for action to uphold the |
tradition of civilization to protect all those who mayfsuffor its sake,
and to pass it on to the coming generations. | recognized no loyalty
greater than that to the task of preserving truth, toleration, and justi
the coming world order



The author emphasizes the great danger of taking for granted that 1
cultural progress that has been attained will contiibere is probably
no phase of this whole problem of modern degeneration that is so
brilliantly illuminated by the accumulated wisdom of primitive races
group degeneratioffhey have so ganized the life of the family and
the individual that the nature of the forces which established individ
behavior and character are controlled.

Our problem of modern degeneration involves both individual ani
group destinyOur approach to this study will, accordinglyvolve first
a critical examination of the forces that are responsible for individue
degeneration.

In my search for the cause of degeneration of the human face an:
dental ogans | have been unable to find an approach to the problen
through the study of fd@cted individuals and diseased tissues. In my
volume work on "Dental InfectionsYolume I, entitled "Dental
Infections, Oral and Systemic," andlume I, entitled "Dental
Infections and the Degenerative Diseases," (23) | reviewed at lengt
researches that | had conducted to throw light on this probleen.
evidence seemed to indicate clearly that the forces that were at wo!
were not to be found in the diseased tissues, but that the undesirak
conditions were the result of the absence of something, rather than
presence of somethinghis strongly indicated the need for finding
groups of individuals so physically perfect that they could be used ¢
controls. In order to discover them, | determined to search out primi
racial stocks that were free from the degenerative processes with w
we are concerned in order to note what they have that we do not he
These field investigations have taken me to many parts of the worlc
through a series of yearBhe following chapters review the studies
made of primitive groups, first, when still protected by their isolation
and, second, when in contact with modern civilization.

References

1. PARRAN, T. Sickness surveylime,31:22, 1938.
2. LANE, A. Preface to Maori Symbolism by Et#e Rout. London,



PaulTrenchTrubner 1926.
3. WOLSTENHOLE, S. R. Proposes Stork Dertyeveland Pess,
March 12, 1937.
4. DURANT, W. A crisis in civilization.Speakers Library Magazing,
2, Jan. 15, 1938.
HOOTON, E.A. Apes, Men and Morons. NeMork, Putnam, 1937
DRYER, T. E Dental caries in prehistoric Soulfricans.Nature,
136:302, 1935.
7. LAIRD, D. The tail that wags the natioRev of Revs.92:44, 1935.
8. THORNDIKE, E. L. Big Chief's G. Glime, 30:25, 1937.
9
1

283

. MINER, J. B.Proc. Am.Ass. for Feeble-Mindeg,. 54, 19109.
0. CHASSELL, C. FRelation between morality and intellect. N
Y., Columbia, 1935.

11.BURT, C. L. Backward Child. Nework, Appleton, 1937.

12. BURT, C. L.TheYoung Delinquent. London, University of
London Press, 1925.

13. THRASHER, FM. The Gang. Chicago, University of Chicac
Press, 1936.

14.  WATSON, M. P Omganization and administration of a public
school for pre-delinquent boys in adarcity Thesis, Cleveland,
Western Reserve University

15. HOOTON, E.A. An Anthropologist Looks at Medicine.
Reviewed inlime, 27:73, 1936.

16. SULLENGER,T. E. Social Determinants in Juvenile
Delinquency London, Chapman and Hall, 1936.

17. TENORS.Time, 30:50, 1937.

18. BUCKLE, H.T. History of Civilization. Newyork, Appleton,
1910.

19. PRICE,W. A. Some contributions to dental and medical
scienceDental Summary34:253, 1914,

20. ZIMMERN, A. Scientific research in internationafaifs.
Nature, 141:947, 1938.

21.  BurtonTells of Crime DriveCleveland Pess,June 22, 1938.

22.  WHYTE, L. L. An ethical declaration for the timeNature,
141:827, 1938.



23. PRICE,W. A. Dental Infections, Oral and Systemic. Clevelal
Penton, 1923.

Chapter 3
Isolated and modernized Swiss

IN ORDER to study the possibility of greater nutritive value in foods
produced at a high elevation, as indicated by a lowered incidence ¢
morbidity, including tooth decay went to Switzerland and made stud
in two successive years, 1931 and 1932. It was my desire to find, if
possible, groups of Swiss living in a physical environment such thai
isolation would compel them to live taly on locally produced foods.
Officials of the Swiss Government were consulted as to the possibil
finding people in Switzerland whose physical isolation provided an
adequate protectiokiVe were told that the physical conditions that
would not permit people to obtain modern foods would prevent us fi
reaching them without hardship. Howewvewing to the completion of
the LoetschbegrTunnel, eleven miles long, and the building of a railr
that crosses the Loetscher¥alley, at a little less than a mile above s
level, a group of about 2,000 people had been made easily accessi
study shortly prior to 1931. Practically all the human requirements ¢
people in that valleyexcept a few items like sea salt, have been
produced in the valley for centuries.

A bird's eye view of the Loetschentéllley, looking toward the
entrance, is shown in Fig. The people of this valley have a history
covering more than a dozen centuriBse architecture of their wooder
buildings, some of them several centuries old, indicates a love for s
stability, adapted to expediency andi@éncy. Artistically designed
mottoes, many of them centuries old, are carved deep in the heavy
supporting timbers, both within and without the buildingsey are
always expressive of devotion to cultural and spiritual values rather
to material valuesThese people have never been conquered, althou
many eforts have been made to invade their vallexcept for the
rugged cleft through which the river descends to the RWahey, the
LoetschentaValley is almost completely enclosed by three high



mountain ranges which are usually snow-cappéd pass could be
guarded by a small band against any attacking forces since artificia
landslides could easily be releas€&de natural occurrence of these
landslides has made passage through thgeduaizardous, if not
impossible, for months of the yeaArccording to early legends of the
valley these mountains were the parapets of the universe, and the
glacier of the valleythe end of the universé&he glacier is a branch of
the great ice field that stretches away to the west and south from th
cap of the Jungfrau and Monckhe mountains, howevedre seldom
approached from this direction because of the hazardous ice Tib&ls.
gateway to them with which the traveling world is familiar is from
Interlaken by way of the Lauterbrunnen or Grindelwald valleys.

Fig. 1. Beautiful Loetschental Valley about a mile above sea level. About
two thousand Swiss live here. In 1932 no deaths had occurred from
tuberculosis in the history of the valley.

At the altitude of the Loetschentglley the winters are long, and tr
summers short but beautiful, and accompanied by extraordinarily re
and luxuriant growthThe meadows are fragrant walipine flowers,
with violets like pansies, which bloom all summer in deepest hues.

The people of the Loetschenté&lley make up a community of two
thousand who have been a world unto themseNesy have neither
physician nor dentist because they have so little need for them; the
neither policeman nor jail, because they have no need for Trrem.
clothing has been the substantial homespuns made from the wool ¢
sheepThe valley has produced not only everything that is needed f



clothing, but practically everything that is needed for food. It has be
the achievement of the valley to build some of the finest physiques
Europe.This is attested to by the fact that many of the famous Swis:
guards of th&/atican at Rome, who are the admiration of the world &
are the pride of Switzerland, have been selected from this and othe
Alpine valleys. It is every Loetschental boy's ambition to batacan
guard. Notwithstanding the fact that tuberculosis is the most seriou:
disease of Switzerland, according to a statement given me by a
government difcial, a recent report of inspection of this valley did no
reveal a single case. | was aided in my studies in Switzerland by th
excellent cooperation of the Reverend John Siegen, the pastor of tt
church of this beautiful valley

The people live layely in a series of villages dotting the valley floo
along the river bankl'he land that is tilled, chiefly for producing hay f
feeding the cattle in the winter and rye for feeding the people, exter
from the river and often rises steeply toward the mountains which a
wooded with timber so precious for protection that little of it has bee
disturbed. Fortunatelyhere is much more on the vast area of the
mountain sides than is needed for the relatively small popul&tien.
forests have been jealously guarded because they are so greatly ni
to prevent slides of snow and rocks which might engulf and destroy
villages.

The valley has a fine educational system of alternate didactic anc
practical work All children are required to attend school six months ¢
the year and to spend the other six months helping with the farminc
dairying industry in which young and old of both sexes must widr&.
school system is under the direct supervision of the Catholic Churcl
the work is well doneThe girls are also taught weaving, dyeing and
garment makingl'he manufacture of wool and clothing is the chief
homework for the women in the winter

No trucks nor even horses and wagons, let alone tractors, are av
to bear the burdens up and down the mountain sldesis all done on
human backs for which the hearts of the people have been made



especially strong.

We are primarily concerned here with the quality of the teeth and
development of the faces that are associated with such splendid he
and unusual physiques. | made studies of both adults and growing
and girls, during the summer of 1931, and arranged to have sample
food, particularly dairy products, sent to me about twice a month,
summer and wintefrhese products have been tested for their miner:
and vitamin contents, particularly the fat-soluble activafong. samples
were found to be high in vitamins and much higher than the averag
samples of commercial dairy product®dimerica and Europe, and in tl
lower areas of Switzerland.

Hay is cut for winter feeding of the cattle, and this hay grows rapit
The hay proved, on chemical analysis made at my laboy&bopg far
above the average in quality for pasturage and storage gralssest
every household has goats or cows or both. In the summer the catt
the higher pasturage lands and follow the retreating snow which le¢
the lower valley free for the harvesting of the hay andTie.turning of
the soil is done by hand, since there are neither plows nor draft ani
to drag the plows, in preparation for the next year's rye érbpited
amount of garden stluis grown, chiefly green foods for summer use.
While the cows spend the warm summer on the verdant knolls and
wooded slopes near the glaciers and fields of perpetual #meyhave ¢
period of high and rich productivity of milkhe milk constitutes an
important part of the summer's harvestfhile the men and boys
gather in the hay and rye, the women and children goge lanmbers
with the cattle to collect the milk and make and store cheese for the
following winter's useThis cheese contains the natural butter fat anc
minerals of the splendid milk and is a virtual storehouse of life for tF
coming winter

From Dr Siegen, | learned much about the life and customs of tht
people. He told me that they recognize the presence of Divinity in tt
life-giving qualities of the butter made in June when the cows have
arrived for pasturage near the glaciers. He gathers the people toge:
thank the kind Father for the evidence of his Being in the life-giving



gualities of butter and cheese made when the cows eat the grass n
snow line.This worshipful program includes the lighting of a wick in
bowl of the first butter made after the cows have reached the luscio
summer pasturag&his wick is permitted to burn in a special sanctue
built for the purposelhe natives of the valley are able to recognize t
superior quality of their June buttand, without knowing exactly why
pay it due homage.

The nutrition of the people of the LoetscheMalley, particularly that
of the growing boys and girls, consistgykly of a slice of whole rye
bread and a piece of the summasde cheese (about agyamas the slice
of bread), which are eaten with fresh milk of goats or cows. Meat is
eaten about once a week. In the light of our newer knowledge of
activating substances, including vitamins, and the relative values ot
for supplying minerals for body building, it is clear why they have
healthy bodies and sound te€fhe average total fat-soluble activator
and mineral intake of calcium and phosphorus of these children wo
far exceed that of the daily intake of the averageerican child.The
sturdiness of the child life permits children to play and frolic barehe:
and barefooted even in water running down from the glacier in the |
evening's chilly breezes, in weather that made us wear our overcog
gloves and button our collars. Of all the children in the valley still us
the primitive diet of whole rye bread and dairy products the average
number of cavities per person was 0.3. On an average it was neces
examine three persons to find one defective deciduous or permane
tooth.The children examined were between seven and sixteen year
age.

If one is fortunate enough to be in the valley in eddgust and
witness the earnestness with which the people celebrate their natio
holiday, he will be privileged to see a sight long to be remembered.
These celebrations close with the gathering together of the mounta
on various crags and prominences where great bonfires are lighted
fuel that has been accumulated and built into an enormous mound-
make a huge torchlighthese bonfires are lighted at a given hour fro
end to end of the valley throughout its expanse. Every mountaineer



distant crag seeing the lights knows that the others are signalling tc
that theytoo, are making their sacred consecration in song which s:
one for all and all for oneThis motive has been crystallized into acti
and has become a part of the very souls of the people. One unders
why doors do not need to be bolted in the Loetsch¥faildy:.

How different the level of life and horizon of such souls from thos
many places in the so-called civilized world in which people have
degraded themselves until life has no interest in values that cannot
expressed in gold or pelf, which they would obtain even though the
of the person being cheated or robbed would thereby be crippled ol
blotted out.

One immediately wonders if there is not something in the life-givi
vitamins and minerals of the food that builds not only great physical
structures within which their souls reside, but builds minds and hea
capable of a higher type of manhood in which the material values o
are made secondary to individual charadtesucceeding chapters we
will see evidence that this is the case.

Our guest has been for information relative to the health of the b
the perfection of the teeth, and the normality of development of face
and dental arches, in order that we might through an analysis of the
foods learn the secret of such splendid body building and learn fron
people of the valley how the nutrition of all groups of people may be
reinforced, so that theyoo, may be free from mankind's most univer:
disease, tooth decay and its sequélaese studies included not only t
making of a physical examination of the teeth, the photographing ol
subjects, the recording of voluminous data, the obtaining of sample
food for chemical analysis, the collecting of detailed information
regarding daily menus; but also the collecting of samples of saliva f
chemical analysisThe chemical analysis of saliva was used to test o
my newly developed procedure for estimating the level of immunity
dental caries for a given person at a given tifimes procedure is
outlined in following chapterd.he samples of saliva were preserved
an addition of formalin equivalent in amount to one per cent of the



sample of saliva.

These children will, it is hoped, be reexamined in succeeding yee
order to make comparative studies of tHfeafof the changes in the
local nutritional programs. Some of these changes are already in
progressThere is now a modern bakery dispensing white bread anc
many white-flour products which was in full operation in 1932,

| inquired of many persons regarding the most favorable districts
which to make further studies of groups of people living in protectec
isolation because of their physical environment, and decided to stu
some special higAlpine valleys between the RhoNalley and Italy
which | included in 1932The Canton ofWallis is bordered by French-
speaking people on the west, by Italian-speaking people on the sot
and by German-speaking people on the east and north. | had as gu
and interpreters iWallis, Dr. Alfred Gysi and also DAdolf Roos
through part of the territory

Our first expedition was into the valley of tisp which is a great
gomge extending southward from the Rhone Ridériding into two
gorges, one going to the Saas Fee couaing the other to the vicinity «
the Matterhorn with its almost spirelike pinnacle lifting itself above tl
surrounding snow-capped mountains and visible from eminences ir
directions as one of the mightiest and most sublime spectacles in tt
world. It was one of the last mountains of Europe to be scaled by m
One has not seen the full majesty of Atyes if he has not seen the
Matterhorn.

We left the mountain railroad, which makes many of the grades w
the cog system, at the town of St. Nicholas, and climbed the mount
trail to an isolated settlement on the east bank of the Mattervisp Ri\
called Grachen, a five-hour journ@jhe settlement is on a shelf high
above the east side of the river where it is exposed to southern sun
and enjoys a unique isolation because of its physical inaccesshaility
examination made of the children in this community showed that or
2.3 teeth out of every hundred had been attacked by tooth. decay

The hardihood of the people was splendidly illustrated by a womz



62 years who carried an enormous load of rye on her back at an alt
of about 5,000 feeWWe met her later and talked to hand found that

she was extraordinarily well developed and well preserved. She shi
us her grandchildren who had fine physiques and facial developme

The rye is so precious that while being carried the heads are protl
by wrapping them in canvas so that not a kernel will be To&.rye is
thrashed by hand and ground in stone mills which were formerly ha
turned like the one shown in Fig. 2. Recently water turbines have b
installed.Water power is abundant and the grinding is done for the
people of the mountain side in these wabeven mills. Only wholerye
flour is available. Each household takes turns in using the commun
bake-oven, which is shown in Fig.£2month's supply of whole-rye
bread is baked at one time for a given family

FIG. 2. For centuries the natives ground their rye in this type of hand mill.
This community bake-oven for whole rye bread is passing.

Here again the cows were away in the midsumpaesturing up near
the glaciers. Grachen has an altitude of about 5,000Tieetchurch at
Grachen was built several hundred years ¥pwere shown an
embossed certificate of honor and privilege extended to a group of
120 people who had originally built the edifit®e were given valued
assistance by the local priest, and were provided with facilities in hi
spacious and well-kept rooms for making our studies of the childrer

From Grachen we returned to St. Nicholas and proceeded from t
by train down the valley and up another steep ascent, requiring sev



hours, to the hamlet Misperterminen, on the east side of the mount:
above theV/isp River and below the junction of the Mattervisp and
Saaservisplhis community is made up of about 1,600 people living
a sheltered shelf high above the river valldye view from this position
is indescribably beautiful. It is a little below the timber line of this an
the surrounding mountains. Majestic snow-clad peaks and precipitc
mountains dot the horizon and shadeimtb winding goges which marl
the course of wandering streams several thousand feet below our v
point. It is a place to stop and ponder

The gradations in climate range in the summer from a tropical
temperature in protected nooks during the daytime to sub-zero wea
with raging blizzards at night on the high mountains. It is a place wt
human stamina can be tempered to meet all the vicissitudes of life.

The village consists of a group of characteristically designed Swi:
chalets clustered on the mountain siflee church stands out as a
beacon visible from mountains in all directioWssperterminen is
unique in many respects. Notwithstanding its relative proximity to
civilization--it is only a few hours' journey to the thoroughfare of the
RhoneValley--it has enjoyed isolation and opportunity for maintainin
its characteristic primitive social and civil lifd/le were greeted here b
the president of the village who graciously opened the school houst
sent messengers to have the children of the community promptly c
to the school building in order that we might make such studies as
desired.This study included a physical examination of the teeth and
the general development of the children, particularly of the faces ar
dental arches, the making of photographic records, the obtaining of
samples of saliva, as in other places, and also the making of a deta
study of the nutrition. In addition, we obtained samples of foods for
chemical analysis.

The people oVisperterminen have the unique distinction of ownin
land in the lower part of the mountain on which they maintain viney:
to supply wine for this countryfhey have the highest vineyards of
Europe.They are grown on banks that are often so steep that one
wonders how the tillers of the soil or the gatherers of the fruit can



maintain their hold on the precarious and shifting footing. Each terr:
has a trench near its lower retaining wall to catch the soil that is wa
down, and this soil must be carried back in baskets to the upper
boundary of the plofThis is all done by human labdihe vineyards
afforded them the additional nutrition of wine and of fruit minerals au
vitamins which the two groups we studied at Loetschental and Grac
did not have.

This additional nutrition was of importance because of the opport
for obtaining through it vitamin C. It is of particular interest in the stt
of the incidence of tooth decayWisperterminen that these additional
factors had not created a higher immunity to tooth dewaya better
condition of health in gingival tissues than previously found. In eact
hundred teeth examined 5.2 were found to have been attacked at s
time by tooth decayHere again the nutrition consisted of rye, used
almost exclusively as the cereal; of dairy products; of meat about o
week; and also some potatoes. Limited green foods were eaten dul
the summelThe general custom is to have a sheep dressed and
distributed to a group of families, thus providing each family with a
ration of meat for one day a week, usually Sundhg bones and scraj
are utilized for making soups to be served during the widekchildren
have goat's milk in the summer when the cows are away in the higt
pastures near the snow line. Certain members of the families go to
higher pastures with the cows to make cheese for the coming winte
use.

The problem of identifying goats or cattle for establishing individu
ownership is a considerable one where the stock of all are pasturec
common herds. It was interesting to us to observe how this problen
met.The president of the village has what is called a "tessel" which
string of manikins in imitation of goats or cattle made of wood and
leather Every stock owner must provide a manikin to be left in the
safekeeping of the president of the village with whom it is registere«
carries on it the individual markings that this member of the colony
agrees to put on every member of his animal stble&.marking may be
a hole punched in the left ear or a slit in the right @aany combinatior



of such markings as is desirddhereafter all animals carrying that ma
are the property of the person who registered it; simjlarly animals
that have not this individual symbol of identification cannot be claim
by him.

As one stands in profound admiration before the stalwart physica
development and high moral character of these sturdy mountaineetr
is impressed by the superior types of manhood, womanhood, and
childhood that Nature has been able to produce from a suitable die
suitable environment. Surelgere is evidence enough to answer the
guestion whether cereals should be avoided because they produce
in the system which if formed will be the cause of tooth decay and r
other ills including the acidity of the blood or saliva. Suréte ultimate
control will be found in Nature's laboratory where man has not yet t
able to meddle sfi€iently with Nature's nutritional program to blight
humanity with abnormal and synthetic nutriti®hen one has watche
for days the childlife in those higklpine preserves of superior
manhood; when one has contrasted these people with the pinched
sallow and even deformed, faces and distorted bodies that are proc
by our modern civilization and its diets; and when one has contrastt
unsurpassed beauty of the faces of these children developed on Ne
primitive foods with the varied assortment of modern civilization's
children with their defective facial development, he finds himself fill¢
with an earnest desire to see that this betterment is made available
modern civilization.

Again and again we had the experience of examining a young m:
young woman and finding that at some period of his life tooth decay
been rampant and had suddenly ceased; but, during the stress, sor
had been losiWVhen we asked such people whether they had gone c
the mountain and at what age, they generally replied that at eightee
twenty years of age they had gone to this or that city and had staye
year or twoThey stated that they had never had a decayed tooth be
they went or after they returned, but that they had lost some teeth il
short period away from home.

At this point of our studies DRoos found it necessary to leave, bu



Dr. Gysi accompanied us to tAaniviersValley, which is also on the
south side of the Rhon&he river of the valleythe Navizenze, drains
from the high Swiss and Italian boundary north to the Rhone .Rieze
again we had the remarkable experience of finding communities ne
each otherone blessed with high immunity to tooth decayd the other
afflicted with rampant tooth decay

The village ofAyer lies in a beautiful valley well up toward the
glaciers. It is still lagely primitive, although a government road has
recently been developed, which, like many of the new arteries, has
it possible to dispatch military protection when and if necessary to ¢
community In this beautiful hamlet, until recently isolated, we found
high immunity to dental caries. Only 2.3 teeth out of each hundred
examined were found to have been attacked by tooth ddeag again
the people were living on rye and dairy produdis.wonder if history
will repeat itself in the next few years and if there, too, this enviable
immunity will be lost with the advent of the highwaysually it is not
long after tunnels and roads are built that automobiles and wagons
with modern foods, which begin their destructive wdilkis fact has
been tragically demonstrated in this valley since a roadway was exi
as far a¥d/issoie several years ago. In this village modern foods hav:
been available for some time. One could probably walk the distance
from Ayer toVissoie in an houiThe number of teeth found to be
attacked with caries for each one hundred children's teeth examine
Vissoie was 20.2 as compared with 2.8y#r. We had here a splendid
opportunity to study the changes that had occurred in the nutritiona
programsWith the coming of transportation and new markets there
been shipped in modern white flour; equipment for a bakery to mak
white-flour goods; highly sweetened fruit, such as jams, marmalade
jellies, sugar and syrups--all to be traded for the locally produced hi
vitamin dairy products and high-mineral cheese and rye; and with tt
exchange there was enough money as premium to permit buying
machine-made clothing and various novelties that would soon be
translated into necessities.

Each valley or village has its own special feast days of which ath



contests are the principal evenfike feasting in the past has beegéddy
on dairy productsThe athletes were provided withdarbowls of crearnr
as constituting one of the most popular and healthful beverages, ar
special cheese was always available. Practically no wine was used
because no grapes grew in that valyd for centuries the isolation of
the people prevented access to much material that would provide w
In theVisperterminen communityhowevey the special vineyards owne
by these people on the lower level of the mountain side provided gr
juice in various stages of fermentation, and their feasts in the past |
been celebrated by the use of wines of rare vintage as well as by tr
of cream and other dairy product$ieir cream products took the place
of our modern ice cream. It was a matter of deep interest to have tr
President oVisperterminen show us the tankards that had been in L
that community for nine or ten centurid$ie care of these was one of
the many responsibilities of the chief executive of the hamlet.

It is reported that practically all skulls that are exhumed in the Rh
valley, and, indeed, practically throughout all of Switzerland where
graves have existed for more than a hundred years, show relatively
perfect teeth; whereas the teeth of people recently buried have bee
riddled with caries or lost through this disease. It is of interest that €
church usually has associated with it a cemetery in which the grave
kept decorated, often with beautiful designs of fresh or artificial flow
Members of succeeding generations of families are said to be burie
above the other to a depth of many fé@éien, after a stitient number
of generations have been so honored, their bodies are exhumed to
a place for present and coming generatidhgse skeletons are usuall
preserved with honor and deferenthe bones are stacked in baseme
of certain buildings of the church edifice with the skulls facing outw:
These often constitute a solid wall of considerable extent. In Naters
is such a group said to contain 20,000 skeletons and skinélse were
studied with great interest as was also a smaller collection in conne
with the cathedral atisp. While many of the single straight-rooted tet
had been lost in the handling, many were present. It was a matter c
importance to find that only a small percentage of teeth had had ca
Teeth that had been attacked with deep caries had developed apic:



abscesses with consequent destruction of the alveolar processes.
Evidence of this bone change was readily visible. Sockets of missir
teeth still had continuous walls, indicating that the teeth had been v
death.

The reader will scarcely believe it possible that such marked
differences in facial form, in the shape of the dental arches, and in
health condition of the teeth as are to be noted when passing from:
highly modernized lower valleys and plains country in Switzerland t
isolated high valleys can exist. Fig. 3 shows four girls with typically
broad dental arches and regular arrangement of the Tt have
been born and raised in the Loetschevitdlley or other isolated valleys
of Switzerland which provide the excellent nutrition that we have be
reviewing.They have been taught little regarding the use of tooth
brushesTheir teeth have typical deposits of unscrubbed mouths; ye
they are almost completely free from dental caries, as are the other
individuals of the group they represent. In a study of 4,280 teeth of
children of these high valleys, only 3.4 per cent were found to have
attacked by tooth decajnhis is in striking contrast to conditions founc
in the modernized sections using the modern foods.

FIG. 3. Normal design of face and dental arches when adequate nutrition
Is provided for both the parents and the children.
Note the well developed nostrils.



In Loetschental, Gracheviisperterminen andyer, we have found
communities of native Swiss living almost exclusively on locally
produced foods consisting of the cereal, rye, and the animal produc
milk, in its various formsAt Vissoie, with its available modern nutritic
there has been a complete change in the level of immunity to denta
caries. It is important that studies be made in other communities wt
correspond in altitude with the first four places studied in which ther
was a high immunity to dental caries. Modern foods should be avalil
in the new communities selected for comparative stlmyind such
places one would naturally think of those that are world-famed as h
resorts providing the best things that modern science and industry «
assemble. Surely St. Moritz would be such a place. It is situated in
southeastern part of the Republic of Switzerland near the headwate
the Danube in the upper Engadiinis world-famous watering place



attracts people of all continents for both summer and winter health

building and for the enjoyment of the mountain lakes, snow-capped
peaks, forested mountain sides, and crystal clear atmosphere with

abundance of sunshine.

The journey from the Canton Wfallis (Valais) to the upper Engadin
takes one up the Rhone vallelimbing continually to get above
cascades and beautiful waterfalls until one comes to the great Rhoi
glacier which blocks the end of the valléye water gushes from
beneath the mountain of ice to become the parent stream of the Rh
river which passes westward through the Rhone valley receiving
tributaries from snow-fed streams from both north and south waters
as it rolls westward to the beautiful Lake Geneva and then onward
and south to the Mediterranean.

It is of significance that a study of the child life in the Rhone vadie
made by Swiss @tials and reported by DAdolf Roos and his
associates, shows that practically every child had tooth decay and 1
majority of the children had decay in an aggravated form. People ol
valley are provided with adequate railroad transportation for bringin
them the luxuries of the worlés we pass eastward over the pass
throughAndermatt, we are reminded that the trains of the St. Gotthe
tunnel go thundering through the mountain a mile below our feet en
route to Italy To reach our goal, the beautiful modern city and summ
resort of St. Moritz, we enter the Engadin country famed for its beal
and crystal-clear atmosphe¥e already know something of the beau
that awaits us which has attracted pleasure seekers and beauty lov
the world to St. Moritz. One would scarcely expect to see so moder
city as St. Mortiz at an altitude of a little over a mile, with little else t
attract people than its climate in winter and summier magnificent
sceneryand the clear atmospheWge have passed from the
communities where almost everyone wears homespuns to one of E
walking coats and the most elegant of feminine attire. Everyone she
the efect of contact with culturé’he hotels in their appointments and
design are reminiscent Aflantic City. Immediately one sees somethil
is different here than in the primitive localities: the children have noi



splendidly developed features, and the people give no evidence of
great physical reserve that is present in the smaller communities.

Through the kindness of Dwilliam Barry, a local dentist, and
through that of the superintendent of the public schools, we were in
to use one of the school buildings for our studies of the childien.
summer classes were dismissed with instructions that the children |
retained so that we could have them for sti&Bveral factors were
immediately apparent.he teeth were shining and clean, giving elogt
testimony of the thoroughness of the instructions in the use of the
modern dentifrices for &€ient oral prophylaxisThe gums looked bette
and the teeth more beautiful for having the debris and deposits rem
Surely this superb climate, this magnificent setting, combined with t
best of the findings of modern prophylactic science, should provide
100-pefrcent immunity to tooth decafut in a study of the children
from eight to fifteen years of age, 29.8 per cent of the teeth had alre
been attacked by dental caries. Our study of each case included ca
examining of the mouth; photographing of the face and teeth; obtail
of samples of saliva for chemical analysis; and a study of the progr:
nutrition followed by the given case. In most cases, the diet was
strikingly modern, and the only children found who did not have too
decay proved to be children who were eating the natural foods, wh
rye bread and plenty of milk.

In Chapter 15, a detailed discussion of the chemidal€lifces in the
food constituents is presented for both the districts subject to immu
and for those subject to susceptibility

| was told by a former resident of this upper Engadin country thai
one of the isolated valleys only a few decades ago the children wer
carrying their luncheons to school in the form of roasted rye carried
in their pocketsTheir ancestors had eaten cereal in this dry form for
centuries.

St. Moritz is a typicahlpine community with a physical setting lar t
that in the Cantons of Bern aidllis (Valais). It is, howeverprovided
with modern nutrition consisting of an abundance of white-flour



products, marmalades, jams, canned vegetables, confections, and
all of which are transported to the district. Only a limited supply of
vegetables is grown locallWe studied some children here whose
parents retained their primitive methods of food selection, and withc
exception those who were immune to dental caries were eating a
distinctly different food from those with high susceptibility to dental
caries.

Few countries of the world have haflaéls so untiring in their
efforts to study and tabulate the incidence of dental caries in variou
geographic localities as has Switzerland. In the section lying to the
and east, and near Lake Constance, there is a considerable district
it is reported that 100 per cent of the people aresaf) from dental
caries. In almost all the other parts of Switzerland in which the
population is lage 95 to 98 per cent of the peoplefsufrom dental
caries. Of the two remaining districts, in one there is from 90 to 95 |
cent and in the other from 85 to 90 per cent individual susceptibility
dental caries. Since in the district in the vicinity of Lake Constance
incidence of dental caries is so high that it is recorded as 100 per c:
seemed especially desirable to make a similar critical study there a
obtain samples of saliva and detailed information regarding the foou
to make detailed physical examinations of growing children in this
community and through the great kindness of Bans Eggenbger,
Director of Public Health for this general district, we were given an
opportunity to do so.

Arrangements were made by.[Bggenbeger so that typical groups ¢
children, some in institutions, could be studied. He is located at Hetr
in the Canton of St. GaNVe found work well aganized for building up
the health of these children in so far as outdoor treatment, fresimair
sunshine were concerngdk dental caries is a major problem, and
probably nutritional, it is treated by sunshiiiae boys' group and girls
group are both given suitable athletic sports under skillfully trained
directors.These groups are located infdrent parts of the cityheir
recreation grounds are open lawns adjoining wooded knolls which ¢
the children protection and isolation in which to play in their sunsuit



and build vigorous appetites, and thus to prepare for their institutior
foods which were Igrely from a modern menu. Critical dental
examinations were made and an analysis of the data obtained reve
that one-fourth of all teeth of these growing boys and girls had alre
been attacked by dental caries, and that only 4 per cent of the child
had escaped from the ravages of tooth deghich disease many of
them had in an aggravated form.

In the Herisau group 25.5 per cent of the 2,065 teeth examined F
been attacked by dental caries and many teeth were absddssegpel
photographs in Fig. 4 are of two girls with typically rampant tooth de
The one to the left is sixteen years of age and several of her perma
teeth are decayed to the gum line. Her appearance is seriously mai
is also that of the girl to the right.

Another change that is seen in passing from the isolated groups
their more nearly normal facial developments, to the groups of the |
valleys, is the marked irregularity of the teeth with narrowing of the
arches and other facial features. In the lower half of Fig. 4 may be ¢
two such case®Vhile in the isolated groups not a single case of a ty,
mouth breather was found, many were seen among the children of
lower-plains groupThe children studied were from ten to sixteen ye:
of age.

Fig. 4. In the modernized districts of Switzerland tooth decay is rampant.
The girl, upper left, is sixteen and the one to the right is younger. They
use white bread and sweets liberally. The two children below have very
badly formed dental arches with crowding of the teeth. this deformity is

not due to heredity.



Many individuals in the modernized districts bore on their faces <
which indicated that the abscess of an infected tooth had broken th
to the external surface where it had developed a fistula with resulta
scar tissue, thus producing permanent deformity

Bad as these conditions were, we were told that they were better
the average for the communifyhe ravages of dental caries had beer
strikingly evident as we came in contact with the local and traveling
public.As we had at St. Moritz, we found an occasional child with m
better teeth than the average. Usually the answer was not far to se«
example, in one of the St. Moritz groups, in a class of sixteen boys,
were 158 cavities, or an average of 9.8 cavities per person (fillings
counted as cavities). In the cases of three other children in the sam
group, there were only three cavities, and one case was without de
caries.Two of these three had been eating dark bread or entire-grai
bread, and one was eating dark bread and oatmeal po#ititteee



drank milk liberally

When looking here for the source of dairy products one is impres
by the absence of cows at pasture in the plains of Switzerland, are:
which a lage percentage of the entire population resiflese, one
frequently sees lge laiteries or creameries, but the cows are not in
sight. On asking the explanation for this, | found that gelaquantity of
milk could be obtained from the cows if they were kept in the stable
during the period of high production. Indeed, this was a necessity ir
most of these communities since there were so few fences, and dui
the time of the growth of the crops, including the stock feed for the
winter's use, it was necessary that the cows be kept enciismd.the
only time that cows were allowed out on pasture was in the fall afte
crops had been harvested and while the stubble was being plowed.

Among the children in St. Moritz and Herisau, those groups with 1
lower number of cavities per person were using milk more or less
liberally. Of the total number of children examined in both places on
11 per cent were using milk in their diets, whereas 100 per cent of t
children in the other districts that provided immunity were using mill
Nearly every child in St. Moritz was eating white bread. In Herisau,
but one of the children examined were eating white bread in whole
principal part.

Since so many cattle were stall-fed in the thickly populated part ¢
Switzerland, and since so low a proportion of the children used milk
even sparinglyl was concerned to know what use was made of the
Numerous road signs announcing the brand of sweetened milk cho
made in the several districts suggested oneTisg.chocolate is one of
the important products for export and as a beverage constitutes a
considerable item in the nutrition of ¢gr numbers living in this and in
other countries. It is recognized as a high source ofgnanmarily
because of the sugar and chocolate which when combined with the
greatly reduces the ratio of the minerals to theggnferctors as
expressed in calories.

It was formerly thought that dental caries which was so rampant



greater portion of Switzerland was due in part to low iodine content
the cattle feed and in other food because of iodine deficiency in the
Large numbers of former generationsfetgd from clinical goiter and
various forms of thyroid disturbancddat this is not the cause seems
clearly demonstrated by the fact that dental caries is apparently as
extensive today as ever before, if not more so, while the iodine prol
has been met through a reinforcement of the diet of growing childre
others in stress periods with iodine in suitable form. Indeed the earl
work done in Cleveland by Crile, Marine, and Kimball was referred"
by the medical authorities there as being the forerunner of the conti
the thyroid disorder in these communities.

The oficials of the Herisau community were so deeply concerned
regarding the prevalence of dental caries that they were carrying fo
institutional and community programs with the hope of checking thi:
affliction. If dental caries were primarily the result of an inadequate
amount of vitamin D, then sunning the patients should provide an
adequate reinforcemerithis is one of the principal purposes for getti
the growing boys and girls of the community into sunsuits for tannir
their bodies.

Another procedure to which my attention was called consisted of
adding to the bread a product high in lime, which was being obtaine
the foothills of the districtThis and other types of bread were studiec
chemical analyses. Clinicallyooth decay was not reduced.

| made an &brt to establish a clinic in a neighboring town for the
purpose of demonstrating with a group of children that dental caries
be controlled by a simple nutritional prografm interesting incident
developed in connection with the selection of the children for this
experimental group/Vhen parents were asked to permit their childre|
have one meal a day reinforced, according to a program that has pi
adequate with my clinical groups in Cleveland, the objection was m
that there was no use trying to save the teeth of the Tmsgirls shoulc
have all their teeth extracted and artificial teeth provided before the
were married, because if they did not they would lose them then.



It is of interest that the southern part of Switzerland including the
Alpine country is lagely graniteThe hills in the northern part of
Switzerland are lgely limestone in originA great number of people
live in the plain between these two geologic formations, a plain whit
largely made of alluvial deposits which have been washed down fra
the upper formationg.he soil is extraordinarily fertile soil and has
supported a thrifty and healthy population in the past.

When | asked a governmenfioial what the principal diseases of tF
community were, he said that the most serious and most universal
dental caries, and the next most important, tuberculosis; and that b
were lagely modern diseases in that country

When | visited the famous advocate of heliother&pyRollier, in his
clinic in Leysin, Switzerland, | wondered at the remarkable results
was obtaining with heliotherapy in nonpulmonary tuberculosis. | ask
him how many patients he had under his general supervision and h
about thirty-five hundred. | then asked him how many of them come
from the isolate@dlpine valleys and he said that there was not one; k
that they were practically all from the Swiss plains, with some from
other countries.

| inquired of several clinicians in Switzerland what their observati
were with regard to the association of dental caries and tuberculosi
among the people of Switzerland. | noted that the reports indicated
the two diseases were generally associdsedwill find a corollary to
this in many studies in other parts of the world.

These studies in Switzerland, as briefly presented here, seem to
demonstrate that the isolated groups dependent on locally produce
natural foods have nearly complete natural immunity to dental carie
and that the substitution of modern dietaries for these primitive natt
foods destroys this immunity whether in ideally located elevated dis
like St. Moritz or in the beautiful and fertile plains of lower Switzerla
The question seems to answer itself in a generalwigtyout much
laboratory data, from the results of a critical examination of the fooc
The laboratory analyses, howevielentify the particular factors in the



foods which are primarily responsible by their presence for establis|
immunity, and by their absence in inducing susceptibility to dental
caries.These chemical data are discussed in Chapter 15.

High immunity to dental caries, freedom from deformity of the de
arches and face, and sturdy physiques with high immunity to diseas
were all found associated with physical isolation, and with forced
limitation in selection of foodshis resulted in a very liberal use of
dairy products and whole-rye bread, in connection with plant foods,
with meat served about once a week.

The individuals in the modernized districts were found to have
widespread tooth decalylany had facial and dental arch deformities
much susceptibility to diseas@$iese conditions were associated witt
the use of refined cereal flours, a high intake of sweets, canned got
sweetened fruits, chocolate; and a greatly reduced use of dairy proi

Chapter 4
Isolated and modernized Gaelics

STORIES have long been told of the superb health of the people liv
in the Islands of the Outer Hebrid@hie smoke oozing through the
thatched roofs of their "black houses" has added weirdness to the
description of their home life and strange environmEnése stories
have included a description of their wonderfully fine teeth and their
stalwart physiques and strong characténgy, accordingly provide an
excellent setting for a study to throw light on the problem of the cau
dental caries and modern physical degeneratfibese Islands lie bthe
northwest coast of Scotland, extending to a latitude nearly as far nc
the southern part of Greenladdtypical view of their thatched-roof
cottages may be seen in Fig. 5.

FIG. 5. Atypical "black house" of the Isle of Lewis derives its name from
the smoke of the peat burned for heat. The splendid physical
development of the native Gaelic fisherfolk is characterized by excellent
teeth and well formed faces and dental arches.



The Isle of Lewis has a population of about twenty thousand, ma
almost entirely of fisher folk and crofters or sheep raidérs island
has so little lime in its soil that it is said that there are no trees in the
entire island except a few which have been planted.surface of the
island is lagely covered with peat, varying in thickness from a few
inches to twenty feet his is the fuel. Peat contains the rootlets of the
plant life which grew many centuries addere is so little bacterial
growth that vegetable products unglervery slow decayhe pasturage
of the island is so poor that exceedingly few cattle are to be found,
largely because they do not properly mature and reproduce. In a fe
districts some highland cattle with long shaggy hair and wide sprea
horns are foundAlmost all of these are importe@ihe principal herd of
cattle on the island consists of a few dozen head on the governmer
experimental farm.

The basic foods of these islanders are fish and oat products with



little barley Oat grain is the one cereal which develops fairly reaalilg
it provides the porridge and oat cakes which in many homes are ea
some form regularly with each me&he fishing about the Outer

Hebrides is specially favorable, and small sea foods, including lobs
crabs, oysters and clams, are abundemimportant and highly relishe:
article of diet has been baked cod's headestufith chopped cod's live
and oatmealTlhe principal port of the Isle of Lewis is Stornoway with
fixed population of about four thousand and a floating population of
seamen over week-ends, of an equal or greater nuiiee6unday we
spent there, 450 Ige fishing boats were said to be in the port for the
week-end. Lage quantities of fish are packed here for foreign marke
These hardy fisherwomen often toil from six in the morning to ten a
night. The abundance of fish makes the cost of living very low

In Fig. 5 may be seen three of these figie@ple with teeth of
unusual perfectionMe saw them at the fish-cleaning benches from e
morning till late at night dressed, as you see them pictured, in their
oilskin suits and rubber boot/e met them again in their Sunday attit
taking important parts in the leading church. It would b&cdilt to find
examples of womanhood combining a higher degree of physical
perfection and more exalted ideals than these weh#rdened toilers.
Theirs is a land of frequent gales, often sleet-ridden or enshrouded
penetrating cold fogs. Life is full of meaning for characters that are
developed to accept as everyday routine raging seas and piercing
blizzards representing the accumulated fury of the treacherous nort
Atlantic. One marvels at their gentleness, refinement and sweetnes
character

The people live in these so-called black housksese are thatched-
roof dwellings containing usually two or three rooffise walls are buili
of stone and dirt, ordinarily about five feet in thickn@dsere is usually
a fireplace and chimnegne or two outside doors, and very few
windows in the housé&.he thatch of the roofs plays a very important
r™le. It is replaced each October and the old thatch is believed by i
natives to have great value as a special fertilizer for their soil becau
its impregnation with chemicals that have been obtained from the p



smoke which may be seen seeping through all parts of the roof at a
seasons of the yed?eat fires are kept burning for this explicit purpos
even when the heat is not needBuais means that enormous quantitie
of peat are required to maintain a continuous smudge. Some of the
houses have no chimney because it is desirable that the smoke lea
building through the thatched roof. Not infrequently smoke is seen
rolling out of an open door or open winddvortunately the peat is so
abundant that it can be obtained easily from the almost limitless
guantities nearbyl'he sheep that roam the heatbevered plains are of
a small black-faced breed, exhibiting great hardihdbey provide
wool of specially high qualitywhich, incidentallyis the source of the
famous Harrisfweeds which are woven in these small black houses
chiefly on the Isle of Harris.

We are particularly concerned with the people of early Scotch de:
who possess a physique that rivals that found in almost any place i
world. They are descendants of the original Gaelic stock which is th
language todayand the only one which a ¢gr percentage of them can
speakThis island has only one port which means that most of the s
line still provides primitive living conditions as does the central part
the island. It was a great surprise, and indeed a very happy one, to
such high types of manhood and womanhood as exist among the
occupants of these rustic thatched-roof homes, usually located in a
expanse of heatheovered treeless plains. It would be hard to visual
a more complete isolation for child life than many of these homes
provide, and one marvels at the refinement, intelligence, and strenc
character of these rugged peofdlkey resent, and | think justly so, the
critical and uncomplimentary references made to their homes in
attaching to them the name "black-houses." Several that we visited
artistically decorated with clean wallpaper and improvised hangings

One would expect that in their one seaport town of Stornoway thi
would be gay over the week-end, if not boisterous, with between fol
and five thousand fishermen and seamen on shore-leave from Satt
until midnight SundayOn Saturday evening the sidewalks were
crowded with happy carefree people, but no boisterousness and nc



drinking were to be seen. Sunday the people went in throngs to the
various churches. Before the sailors went aboard their crafts on Sul
evening they met in bands on the street and on the piers for religiot
singing and prayers for safety on their next fishing expedition. One
not buy a postage stamp, a picture card, or a newszapgd not hire a
taxi, and could not find a place of amusement open on Sunday
Everybody has reverence for the Sabbath day on the Isle of Lewis.
activity is made subservient to their observance of the Sabbatimday
few places in the world are moral standards so high. One wonders
bleak winds which thrash the noaltlantic from our Labrador and
Greenland coasts have not tempered the souls of these people anc
created in them higher levels of nobility and exalted human express
These people are the outposts of the western fringe of the Europea
continent.

Just as one sees in Brittaop the west coast of France, the
prehistoric druidical stone forest marking a civilization which existec
far in the past as to be without historic records except in its monum
Sso, too, we find here the forest of granite slabs in which these sturd
prehistoric souls worshipped their divinities before they were crowd
into the sea by the westward moving hord#een one realizes the
distance that these heavy stones had to be transported, a distance
probably twenty miles over difult terrain, we can appreciate the tasl
Their size can be calculated from the depth to which they must be t
in order to stand erect even to this.day

We are concerned primarily with the physical development of the
people, and particularly with their freedom from dental caries or too
decay One has only to see them carrying their burdens of peat or tc
observe the ease with which the fisherwomen on the docks carry th
tubs of fish back from the cleaning table to the tiers of packing barr
be convinced that these people have not only been trained to work,
have physiques equal to the taBkese studies included the making o
dental examinations, the taking of photographs, the obtaining of sal
of saliva for chemical analysis, the gathering of detailed clinical rect
and the collecting of samples of food for chemical analysis and det:



nutritional data.

Communication is very di€ult among many of these islands. It
would be dificult to find more complete isolation than some of them
afford. We tried to get to the islands Bdransay and Scarpa on the we
coast of the Isle of Harris, but were unable to obtain transportation :
the trip can be made only in special, seaworthy crafts, which will
undertake the passage only at certain phases of the tide and at cer
directions of the winds. On one of these islands, we were told, the
growing boys and girls had exceedingly high immunity to tooth dec:
Their isolation was so great that a young woman of about twenty ye
of age who came to the Isle of Harris frdaransay Island had never
seen milk in any layer quantity than drop$here are no dairy animals
on that islandTheir nutrition is provided by their oat products and fis
and by a very limited amount of vegetable foods. Lobsters and flat 1
are a very important part of their foods. Fruits are practically unknoy
Yet the physiques of these people are remarkably fine.

It was necessary sometimes for us to engage skilled seamen ant
crafts to make a special trip to some of these isolated isl@hdse
seamen watch critically the tide, wind and,skiyd determine the lengtl
of time it will be safe to travel in a certain direction under conditions
existing in the speed of the running tide and the periodic change of
wind. Some of the islands are isolated by severe weather condition
many months of the year

These islands have been important in the whaling induesten up to
recent years\Ve visited a whaling station on the Isle of Harris, not ac
at this time, where monsters of the sea were towed into a deep bay

In the interior of the Isle of Lewis the teeth of the growing boys ai
girls had a very high degree of perfection, with only 1.3 teeth out of
every hundred examined that had even been attacked by dental ca

An important part of the study of these islands was the observatic
made on conditions at the fringe of civilizatidntypical cross-section
of the residents of the seaport town of Stornoway can be seen asse
on the docks to greet the arrival of the evening boat, the principal e



of the communityThe group consists lgely of adult young people. In
count of one hundred individuals appearing to be between the ages
twenty and fortytwenty-five were already wearing artificial teeth, ani
as many more would have been more presentable had they too bet
equipped. Dental caries was very extensive in the modernized sect
Stornoway Since an important part of these studies involved a
determination of the kinds and quantities of foods eaten, it was nec
to visit the sources available for purchasing foods in each town stuc
In Stornowayone could purchase angel food cake, white bread, as
white as that to be found in any community in the world, many othe
white-flour products; also, canned marmalades, canned vegetables
sweetened fruit juices, jams, confections of every type filled the stol
windows and counter§hese foods probably made a great appeal bc
because of their variety and their high sugar content to the pallets c
these primitive peopld.he diference in physical appearance of the
child life of Stornoway from that of the interior of the Isle of Lewis w
striking. We found a family on the opposite coast of the island where
two boys shown in the upper half of Fig. 6 resided. One had excelle
teeth and the other had rampant cafiégse boys were brothers eatin
at the same tabl@he older boywith excellent teeth, was still enjoying
primitive food of oatmeal and oatcake and sea foods with some limi
dairy productsThe younger bgyseen to the left, had extensive tooth
decay Many teeth were missing including two in the front. He insiste
on having white bread, jam, highly sweetenedemfnd also sweet
chocolates. His father told me with deep concern hoficdif it was for
this boy to get up in the morning and go to work.

FIG. 6. Above: brothers, Isle of Harris. The younger at left uses modern
food and has rampant tooth decay. Brother at right uses native food and
has excellent teeth. Note narrowed face and arch of younger brother.
Below: typical rampant tooth decay, modernized Gaelic. Right: typical
excellent teeth of primitive Gaelic.



One of the sad stories of the Isle of Lewis has to do with the rece
rapid progress of the white plagUdie younger generation of the
modernized part of the Isle of Lewis is not showing the same resisti
to tuberculosis as their ancestors. Indeed a special hospital has bet
at Stornoway for the rapidly increasing number of tubercular patien
particularly for girls between twenty and thirty years of dde
superintendent told me with deep concern of the rapidity with which
menace is growingipparently very little consideration was being giv
to the change in nutrition as a possible explanation for the failure of
generation to show the defense of previous generations against
pulmonary tuberculosis. In this connection much blame had been p
upon the housing conditions, it being thought that the thatched-roof
house with its smoke-laden air was an important contributing factor
notwithstanding the fact that former generations had been free fronr
disease. | was told that the incidence of tuberculosis was frequently
same in the modern homes as it was in the thatched-roof homes. It



of special interest to observe the mental attitude of the native with r
to the thatched-roof hous&gain and again, we saw the new house b
beside the old one, and the people apparently living in the new one
still keeping the smoke smudging through the thatch of the old thatt
roof houseWhen | inquired regarding this | was told by one of the
clearthinking residents that this thatch collected something from the
smoke which when put in the soil doubled the growth of plants and
of grain. He showed me with keen interest two patches of grain whi
seemed to demonstrate the soundness of his contention.

| was particularly interested in studying the growing boys and girl
a place called Scalpay in the Isle of HarTisis Island is very rocky ant
has only small patches of soil for available pasturage. For nutrition,
children of this community were dependent vergédy on oatmeal
porridge, oatcake and sea foofls.examination of the growing boys
and girls disclosed the fact that only one tooth out of every hundred
examined had ever been attacked by tooth dd¢eygeneral physical
development of these children was excellent, as may be seen in the
half of Fig. 7. Note their broad faces.

FIG. 7. Above: typical rugged Gaelic children, Isle of Harris, living on oats
and sea food. Note the breadth of the faces and nostrils. Below: typical
modernized Gaelics, Isle of Bardsey. Note narrowed faces and nostrils.



This is in striking contrast with the children of the hamletarbert
which is the only shipping port on the Isle of Harris, and the place o
export of most of the famous Harris tweeds which are manufacture:
looms in the various crofters' hom@fieseTarbert children had an
incidence of 32.4 carious teeth out of every hundred teeth exaniime
distance between these two points is not over ten miles and both hi
equal facilities for obtaining sea foods, being on the coast. Only the
latter, howeverhas access to modern foods, since it supports a whit
bread bakery store with modern jams, marmalades, and other kind:
canned foods. In studying the tragedy of the rampant tooth decay ir
mouth of a young man, | asked him regarding his plans and he stat
he was expecting to go to Stornoway about sixty miles away in the
future, where there was a dentist, and have all his teeth extracted a
plates made. He said that it was no use to have any teeth filled, tha
would have to lose them anyway since that was everybody's experi
in Tarbert.The young women were in just as poor a condition.



Through the department of dental inspection for north Scotland, |
learned of a place on the Isle of Skieth of Sleat, in which only a fev
years ago there were thirty-six children in the school, and not one c
dental caries in the group. My examination of the children in this
community disclosed two groups, one living exclusively on modern
foods, and the other on primitive food$iose living on primitive foods
had only 0.7 carious teeth per hundred, while those in the group livi
on modern foods had 16.3, or twenty-three times as .many

This community living near the sea had recently been connected
the outside world by daily steamboat service which delivered to the
people modern foods of various kinds, and within this community a
modern bakeryand a supply house for purchasing the canned
vegetables, jams and marmalades had been establishedistrict was
just in the process of being modernized.

| examined teeth of several people in the seventies and eighties,
except for gingival infections with some loosening of the teeth, near
of the teeth were present and there was very little evidence that del
caries had ever existetlhe elderly people were bemoaning the fact t
the generation that was growing up had not the health of former
generations. | asked what their explanation was and they pointed tc
stone grinding mills which they said had ground the oats for oatcak:
porridge for their families and preceding families for hundreds of ye
Though they prized them highlghe plea that they would be helpful in
educational work irAmerica induced them to sell the mills to riéey
told us with great concern of the recent rapid decline in health of thi
young people of this district.

This one-time well-populated Island, the misty Isle of Skye, still h
one of the finest of the famous old castles, that belonging to the
Dunvegan clan. It participated in the romantic life of Prince Chdithe.
castle equipment still boasts the grandeur of a past glorgng the
relics is a horn which measured the draft to be drunk by a prospect
chieftain before he could aspire to the leadership of the clan. He mt
drink its contents of two quarts without stoppiAgain the character of
that manhood is reflected in the fact that although a bounty of thirty



thousand pounds was placed upon the head of Prince Charlie, non
the many who knew his place of hiding betrayed it.

On my return from the Outer Hebrides to Scotland, | was concert
obtain information from governmentfwfals relative to the incidence ¢
tooth decay and the degenerative diseases in various parts of nortr
Scotland. | was advised that in the last fifty years the average heigt
Scotch men in some parts decreased four inches, and that this had
coincident with the general change from high immunity to dental ca
to a loss of immunity in a great part of this general dis#ictudy of
the market places revealed that géapart of the nutrition was shippe
into the district in the form of refined flours and canned goods and.«
There were very few herds of dairy cattle to be seen. It was explain
that even the highland cattle did not do as well as formerly on the s
ranges.

As one proceeds from the north of Scotland southward to Englan
Wales, there is a marked increase in the percentage of individuals
wearing artificial restorations or in need of them. In several commui
this reached fifty per cent of adults over thirty years of Ageeffort
was made to find primitive people in the high countriMades, but
without succesdlVe were advised that about the only place that we
would be likely to find people living under primitive conditions woulc
be on the Island of Bardseyf tfie northwest coast d¥ales.This is a
rock and storm-bound island with the decadent walls of an old castl
a community made up lgely of recently imported colonists whom we
were advised had been taken to the Island to re-popul@tesite is
considerable good farm land, but very limited grazing stock. Forme
the Island had produced the foods for its inhabitants with the assist
of the seaThese sources of natural foods have begekadisplaced
with imported white flourmarmalades, suggams and canned goods.
We found the physical condition of the people very pparticularly
that of the growing boys and girfBooth decay was so wide-spread th
27.6 out of every hundred teeth examined in the growing boys and
had already been attacked by dental caries. It was even active in th
year olds. From a conference with the director of public health of th



district | learned that tuberculosis constituted a very great problem,
only for the people on this island, but for those of many districts of
northernWales.This was ascribed to the lowered defense of the peo
due to causes unknown. It had been noted that individuals with ramr
tooth decay were more susceptible to pulmonary tuberculosis.

While on the Island of Bardsglyinquired as to what they thought w
the cause of such extensive tooth decay as we found, and was told
they were familiar with the cause and that it was due to close conta
with the salt water and salt &When | asked why many of the old
people who had lived by the sea all their lives in some districts still |
practically all their teeth and had never had tooth dewagxplanation
was availableThis they said was the reason that had been given in
answer to their inquiries.

There is a very remarkable history written in the ruins of the islan
and in the faces of the people who live on the Island of Bartieey
rugged walls of ancient castles bespeak the glory and power of the
people who lived proudly in past centuriébey are testified to also by
the monuments in the cemeteries; but a new era has come to this i
The director of public health, of this district\Wales, including Bardse"
Island, told me the story of the decline and almost complete extincti
the population due to tuberculosis. He also told how the governmer
re-populated the Island with fifty healthy young families, and then tt
sad story of how these new settlers were breaking down as rapidly
former occupants.

The lower photograph in Fig. 7 is of a family of four children in
whose faces the tragic story is deeply written. Everyone is a mouth
breather and everyone has rampant tooth détege people are
products of modernization on this island which one time produced
vigorous children and stalwart men and women. It is important to
compare the faces of the children of the Isle of Bardsey shown in F
below with those shown in Fig. 7 above living in an isolated district
the Isle of HarrisAs we will see laterthe facial deformity does not
reach its maximum severity until the eruption of the second dentitio
the development of the adult face, usually at from nine to fourteen \



of age. In cases of extreme injunpweverwe find it appearing in the
childhood face during the period of temporary or deciduous dentitio
These children will, doubtless, be much more seriously deformed w
their permanent dentitions and adult faces develop. It is important f
to keep this picture in mind in its relation to the high incidence of
tuberculosis as we read succeeding chapters and find the part play
modernization in breaking down the defense of individuals to infecti
processes including tuberculosis.

In Fig. 6 (lower left) is a young girl from the Isle of Bards®lye is
about seventeen years of age. Her teeth were wrecked with dental
the disease involving even the front tedle ate a meal at the home ir
which she was living. It consisted of white bread, butter and jam, all
imported to the islandhis is in striking contrast with the picture of th
girl shown in Fig. 6 (lower right) living in the Isle of Lewis, in the
central area. She has splendidly formed dental arches and a high
immunity to tooth decayHer diet and that of her parents was oatmee
porridge and oatcake and fish which built stalwart pedpie.change ir
the two generations was illustrated by a little girl and her grandfathe
the Isle of Skye. He was the product of the old rZgime, and about e
years of age. He was carrying the harvest from the fields on his bac
when | stopped him to take his picture. He was typical of the stalwa
product raised on the native foods. His granddaughter had pinched
nostrils and narrowed face. Her dental arches were deformed and |
teeth crowded. She was a mouth breatBke had the typical expressis
of the result of modernization after the parents had adopted the mo
foods of commerce, and abandoned the oatcake, oatmeal porridge
sea foods.

FIG. 8. From left to right. These pots of soil growing oats contained
decreasing amounts of smoke-thatch. Only the first produced mature
grain. This is in accord with the belief and practice of the native Gaelics.



Since a fundamental part of this study involves an examination o
accumulated wisdom of the primitive racial stocks, it is important th
we look further into the matter of the smoked thatch. | was advised
the old residents that a serious conflict existed between them and tl
health oficials who came from outside to their islafidhe latter blamed
the smoke for the sudden development of tuberculosis in acute forr
they insisted that the old procedure be entirely discontinued. For thi
purpose the government gave very substantial assistance in the bu
of new and modern homeRhe experienced natives contended that tl
oat crop would not mature in that severe climate without being fertil
with the smoked thatchVhile they were willing to move into the new
house, they were not willing to give up the smoking of the oat straw
for the thatch to prepare it for fertilizing the ground. | brought some
this smoked thatch with me both for chemical analysis and for testir
the influence on plant growtfihis was done by adding tkfent
guantities of the smoked thatch to a series of pots in which oat see!
were planted. In Fig. 8 will be seen the reslitie pot to the right show:
the result of planting the oats in a sandy soil almost like that of the
Islands of the Outer HebrideBhe oats only grew to the fuzzy limited
condition shownAs increasing amounts of this thatch were added tc
soil, there was an increase in the ruggedness of the plants so that i



last pot to the left tall stalks were developed heavily loaded with gre
which ripened by the time the growth shown in the other pots had
occurred.The chemical analysis of the thatch showed that it contain
guantity of fixed nitrogen and other chemicals resulting from the pe:
smoke circulating through the thatdrhis explains the confidence of tl
hardy old natives who insisted on being permitted to continue the
smoking of the thatch even though they did not live in the house.

A dietary program competent to build stalwart men and women a
rugged boys and girls is provided the residents of these barren Islai
with their wind and storm-swept coasts, by a diet of oats used as oz
and oatmeal porridge; together with fish products, including some fi
organs and egg#é seriously degenerated stock followed the
displacement of this diet with a typical modern diet consisting of wh
bread, sugajams, syrup, chocolate, ¢e¢, some fish without livers,
canned vegetables, and eggs.
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Isolated and modernized Eskimos

DURING the rise and fall of historic and prehistoric cultures that ha
often left their monuments and arts following each other in success
the same location, one culture, the Eskimo, living on until tdold@ygs
us a robust sample of the Stdkge peopleThe Maya race is gone, bu
has left its monument$he Indian race is rapidly changing or
disappearing in NortAmerica.The Eskimo race has remained true tc
ancestral type to give us a living demonstration of what Nature can
the building of a race competent to withstand for thousands of year:
rigors of amArctic climate. Like the Indian, the Eskimo thrived as lon
as he was not blighted by the touch of modern civilization, but with
like all primitives, he withers and dies.

In his primitive state he has provided an example of physical
excellence and dental perfection such as has seldom been excellec
any race in the past or preseie are concerned to know the secret ¢
this great achievement since his circumscribed life greatly reduces
factors that may enter as controlling units in molding this excellence
While we are primarily concerned in this study with the characteristi
of the Eskimo dentition and facial form and thieef upon it of his
contact with modern civilization, we are also deeply concerned to ki
the formula of his nutrition in order that we may learn from it the se«
that will not only aid the unfortunate modern or so-called civilized re
but will also, if possible, provide means for assisting in their
preservation.

It is a sad commentary that with the coming of the white man the
Eskimos and Indians are rapidly reduced both in numbers and phys
excellence by the white man's disea¥és.have few problems more
urgent or more challenging than that means shall soon be found for
preventing the extermination of the primitikenericans. Many reports
have been made with regard to the condition of the teeth of the Esk
Doubtless, all have been relatively authentic for the groups studied,
which have been chiefly along the routes of commerce. Clearly tho:
people would not represent the most primitive groups, which could
be located beyond the reach of contact with modern civilizaliloa.



problems involved strongly suggested the desirability of locating an
studying Eskimos in isolated district&hile dog teams could furnish
means of approach in the winter season, they would not be availab
summer travel.

Through the kindness of Dklexis Hrdlicka, who has made
anthropological studies of the Eskimos in many of the districtddaska,
| learned that the most primitive groups were located south ¢utken
in the country between it and Bristol Bay including the Delta and mc
of the Kuskokwim RiverA government station has been established
the Kuskokwim River for which a government boat enters the moutl
the Kuskokwim to deliver supplies. It carriesiafls, but not
passengerg.his contact with civilization has made available modern
foods for a limited district, chiefly at the point at which the boat land
namely Bethel A portion of these supplies is transported by a stern-
wheel river boat to settlements farther up the rikggreat number
however of Eskimos live between the mouth of the Kuskokwim and
mouth of thev¥ukon River on the mainland and islands, a distance of
several hundred miles, and have little or no contact with this food.

Accordingly, our program for making these field studies among th
Eskimos in 1933 required transportation over long distances and in
districts where travelling facilities were practically non-existent by o
means than by modern aeroplane. Mrs. Price accompanies and as:
with my records. Our itinerary included steamship service to Sewar
westernAlaska and railway t&nchorage, where an aeroplane was
chartered which carried us to various districts in western and centre
Alaska.This plane carried our field equipment, and travelled to the
points selectedl'he greafAlaska mountain range, culminating in the
magnificent Mt. McKinley stretches acrogdaska from theAleutian
Peninsula at the southwest far into the heart of this vast teriitoey
highest mountain in the United States proper iswhitney, 14,502 feet
The highest mountain in Canada is Mt. Logan, 19,539 Adatka,
however boasts many mountains that are higher than any of these,
of which are in this range. Mt. McKinley is 20,300 feet. It was neces
for us to surmount this magnificent range to reach the territory in wi



our investigations were to be madée special aeroplane selected we
equipped with radio for both sending and receiving, and was in touc
could be in touch at all times, with the Signal Service Corps, as wel
with the headquarters and branches of the Com@ning to clouds in
the selected pass, the pilot found it necessary to go one hundred fi
miles out of his course to find one that was clear enough to fly throt
Beyond these mountains were vast areas of bare wilderness with n
signs of human life. Moose were frequently seen.

Our first objective was to find, if possible, a band of Indians repoil
to live on Stony RiveiThey had been described as being very primiti
Our pilot, who was well informed about this region, said this was thu
first time he had even landed in this distridt.the people were busy
catching and storing the running salmaAfier drying the fish they are
smoked for a few hours and then stored for winter Tisese thrifty
people have physical features quite unlike the Indians of central,
southern and eastefhaska. Of the twelve individuals studied here, te
had lived entirely on the native foods or practically so. In their 288 t
only one tooth was found that had ever been attacked by tooth dec
0.3 per centTwo had come up from the Kuskokwim Riyef which the
Stony River is a brancithere, they had received a considerable qua
of the "store grub" that had been shipped up the Kuskokwim from
Bethel. Twenty-seven per cent of the teeth of these two had been
attacked by dental caries.

We then proceeded to Sleet Mute, on the Kuskokwim Rivieere
three individuals were found who had lived entirely on native foods.
None of them had ever had a tooth attacked by tooth d8eagn other:
had lived partly on native foods and partly on "store grub," and they
dental caries in 12.2 per cent of their teeth.

At Crooked Creek, the next settlement, eight individuals were
examined and of their 216 teeth forty-one, or 18.9 per cent, had cat
All but one of these were living in considerable part on "store grub,’
this individual had no dental caries.

At Napimute, 16 per cent of the teeth had been attacked by dentz



caries, but no individuals studied here were living entirely on native
foods.

Bethel is the lgrest settlement on the Kuskokwim, and contains in
addition to the white residents many visiting Eskimos from the near
Tundra country surrounding it. Eighty-eight individuals studied here
were lagely Eskimos and mixed bloods. Of their 2,490 te€tts per
cent, or 281 teeth, had been attacked by tooth déddiiese eighty-
eight individuals twenty-seven with 796 teeth had lived almost
exclusively on natural foods, and in this group only one tooth was ft
with dental caries, or 0.1 per cent. Forty individuals were living almc
exclusively on modern foods as shipped in by the government supg.
boat. Of their 1,094 teeth, 252, or 21.1 per cent, had been attacked
tooth decayTwenty-one individuals were living partly on native food:
and partly on "store grub,” and of their 600 teeth thirty-eight, or 6.3
cent, had been attacked by tooth decay

At Kokamute, on the Bering Sea at the mouth of the Kuskokwim
River, a lage band of very primitive Eskimos was studi€dey had
come from the vicinity of Nelson Island, a district which has had
exceedingly little contact with modern civilization. In this group twer
eight individuals with 820 teeth showed only one tooth, or 0.1 per ¢
that had ever been attacked by dental caries.

Bethel Island is situated in the Kuskokwim Rivers visited in the
summer by Eskimos from theindra Country for laying in their store ¢
fish for winter use. Of fifteen individuals here, thirteen, with 410 tee!
had lived exclusively on native foods, and not a single tooth had be
attacked by dental carieBvo had come from Bethel, and of their sixt
teeth twenty-one or 35 per cent had been attacked by tooth decay

In the various groups in the lower Kuskokwim seventy-two
individuals who were living exclusively on native foods had in their
2,138 teeth only two teeth or 0.09 per cent that had ever been attac
tooth decayln this district eighty-one individuals were studied who h
been living in part or in considerable part on modern foods, and of t
2,254 teeth 394 or 13 per cent had been attacked by dental Tharges.



represents an increase in dental caries of 144 fold.

It next became desirable to study a district that had been in cont:
with the foods of modern commerce for many years, and for this Hc
Cross was selectedlhis community is located on thiveikon River abowt
theArctic Circle. It has been in contact with the summer commerce
theYukon for several decades. It has one of the oldest and basizad
Catholic Missions oAlaska.The individuals studied were all in the
school connected with the MissioFhe students had come from as fa
north as Point Barrow on tiectic Ocean and west to the Bering Stre
All but one had been in contact with and had used modern foods b
coming to the Mission, and were using them while thEn& one
individual had lived exclusively on native foods before coming to the
Mission and he had no carious teeth. In eight individuals with 224 te
who had lived very layely on modern foods, forty-two teeth or 18.7 o
cent had been attacked by tooth de€ayr individuals had lived partly
on native foods and partly on modern foods, and of tli&itdeth four
or 3.5 per cent, had been attacked by tooth decay

It is of interest that while the Eskimos and Indians have lived in
accord, they have not intermarriddhe Eskimos occupy the lower
section of therukon and Kuskokwim Rivers, and the Bering Sea
frontier. The Indians have occupied the Upper waterways of both thi
rivers.The next place selected for study was McGrath, which is on t
Upper Kuskokwim not far distant from the McKinley Mountain Rang
It is the upper terminus of navigation on the Kuskokwim River for th
stern-wheel river boats. Its chief importance lies in the fact that it is
division point on the CroslaskaAeroplane Routes frominchorage or
Fairbanks to Nome and other western points. Its population consist
several white prospectors and miners who have stayed in the coun
following the gold rush. Some of them have married Indian and Esk
women. Of twenty-one individuals only one had lived almost exclus
on native foods and she had no dental cafiesnty had lived chiefly ol
imported foods, and of their 527 teeth 175, or 33.2 per cent, had be
attacked by tooth decay

Among the residents of McGrath there is a remarkable fairhky



father is arAmerican mining engineer who has spent much of his life
that countryHis wife is a charming Eskimo woman of splendid
intelligence and fine personalitghe had come originally from the low
Kuskokwim and was one of the primitive Eskimo stdstile mining
interests had provided food supplies for the fanshypped from the
United States, she followed her early training and insisted on catchi
and storing salmon in season as an important part of her own dieta
The salmon were dried and smoked as was the custom of her peog.
is the mother of at least twenty children, for she could give the nam
that manyOnly eleven were living, howevegeveral having died from
tuberculosis. Notwithstanding her many overloads, not a single toot
ever been attacked by tooth decajower anterior tooth had been
broken A picture of this woman is shown in Fig. 9 (uppeft). There
has been extensive wear of the teeth, as is characteristic of the tee
many of the Eskimos, a matter which we will presently discuss. It is
interest to note the splendid symmetry of her dental arches. Her chi
and husband and son-in-law had lived vergdfy on modern foods an
in these eight individuals with 212 teeth eighty-seven, or 41 per cer
been attacked by tooth decé&ier oldest living daughter is twenty-two
years of age. She has a narrowing of the upper arch and extensive
decayAnother daughtesixteen, is a beautiful girl except for her narr
dental arches. She was reported by our pilot to have become so de
interested in the engines of the aircrafts as they stopped at this poit
servicing and fuel that she had become expert in tuning up and
conditioning aeroplane motors. She, doubtless, inherited some of tt
genius of her fathewho is a mining engine€fwelve of her teeth had
been attacked by dental caries.

FIG. 9. Typical native Alaskan Eskimos. Note the broad faces and broad
arches and no dental caries (tooth decay). Upper left, woman has a
broken lower tooth. She has had twenty-six children with no tooth decay.



One does not get a conception of the magnificent dental develop
of the more primitive Eskimos simply by learning that they have
freedom from dental carie§he size and strength of the mandible, the
breadth of the face and the strength of the muscles of mastication ¢
reach a degree of excellence that is seldom seen in otherTraises.
typically illustrated in Fig. 9. | was told that an average adult Eskimc
man can carry one hundred pounds in each hand and one hundred
pounds in his teeth with ease for a considerable dista@hezillustrates
the physical development of other parts of the body as well as the j;
and suggests that the exercising of the jaws is not the sole reason 1
their very fine teeth, since the superb development of the musculat
includes all parts of the bodl has also been suggested that chewing
tough foods, by building teeth of exceptionally fine qualigs been an
important factor in the establishment of immunity to cadesswill be
shown present|ythe teeth of these individuals with their excellent
physical development and fine tooth structure develop caries when
depart from their native foods and adopt our modern foods.

Much has been reported in the literature of the excessive wear o



Eskimos' teeth, which in the case of the women has been ascribed
chewing of the leather in the process of tanning. It is of interest that
while many of the teeth studied gave evidence of excessive wear
involving the crowns to a depth that in many individuals would have
exposed the pulps, there was in no case an open pulp chahmber
were always filled with secondary dentirhis is important since our
newer knowledge indicates that with the chemical characteristics ol
food we might expect that secondary dentin would be readily forme
within the pulp chambers by a process similar to that which occurs
many individuals under a diet reinforced with mineral and activator
providing foods. One old Eskimo had a scar on his lower lip, which
the result of perforations for carrying a decoration as practiced by h
tribe. | have found primitive tribes in several parts of the world with
marking.

The principal outer garment worn by the Eskimo for the more
primitive groups consists of a parka carrying a hood which is pulled
the head and closed around the neck with a shirr string, while anott
shirr string controls the size of the face opening in the hood when it
up. In the summer this is made of cloth or of skin without theAfur
typical case is shown in Fig. 9. It will again be noted that the teeth ¢
excessively worn.

FIG. 10. These primitive Alaskan mothers rear strong, rugged babies. The
mothers do not suffer from dental caries.

Owing to the bleakness of the windétbe Bering Sea, even in the
summer many of the women wear fuksypical mother and child
dressed in their warm clothing are shown in Fig.Tk& Eskimo womer



are both artistic and skillful in needle woilkhey use fur of dferent
colors for decorating their garmentfhiese women make artistic
decorations by carving ivory from walrus teeth and from the buried
of the hairy mammoth that wandered overThedra tens of thousands
of years agoThe ear decoration of this Eskimo woman is a typical
design.This mother's teeth are literally "two rows of pearls." It is
important to note the width of the arches. One is continually impres
with the magnificent health of the child life which is illustrated in Fig
10. In our various contacts with them we never heard an Eskimo ch
crying except when hungrgr frightened by the presence of stranger:
The women are characterized by the abundance of breastfood whic
almost always develops normally and is maintained withofitultfy for
a yearThe mothers were completely free of dental caries, and | was
that the children of the Eskimos have ndicdlfities with the cutting of
their teeth.

FIG. 11. When the primitive Alaskan Eskimos obtain the white man's
foods, dental caries become active. Pyorrhea also often becomes severe.
In many districts dental service cannot be obtained and suffering is acute

and prolonged.



The excellence of dentitions among the Eskimos has been a
characteristic also of the skulls that have been excavated in various
of Alaska.

It might be expected that such wonderfully formed teeth would
maintain so high an immunity to dental caries that their proud posst¢
would never be troubled with tooth decaiis, unfortunatelyis not the
case, a fact of great significance in evaluating our modern theories
causes of dental caridd/hen these adult Eskimos exchange their foc
for our modern foods, which we will discuss in Chapter 15, they ofte
have very extensive tooth decay andesuseverelyThis is clearly
illustrated in Fig. 1, for these Eskimos' teeth had been seriously
wrecked by tooth decayhey had been living on modern foods and v
typical of a lage number who are in contact with the Bering Sea por
Their plight often becomes tragic since there are no dentists in thes
districts.

A typical efect of modernization on a growing girl was shown in a
case in which the central incisors and 16 other teeth were attacked



dental caries. Sixty-four per cent of her teeth had tooth decay

There are no dentists in westé&laska, north or west &fnchorage,
which is near the southern coast, except at Fairbanks which, like
Anchorage, is many hundreds of miles from these Eskimos. It woul
take months for them to make the journey in winter by dog team, ar
would be practically impossible to make it in the summer season by
means of travel except by aeroplane, which clearly these people cc
not aford. Their dilemma is, accordinglynost tragic when they
suddenly become victims of diseases which require hospitalization
skilled medical or dental service. One mining engineer in the interio
told me that he had spent two thousand dollars to have a dentist br:
in by aeroplane to render dental service. On my examination of his
mouth | found twenty-nine of his thirty-two teeth had been attacked
dental caries.

One important phase of modern degeneration, nactenge in facie
and dental arch form and other physical expressions, is of interest.
matter of great significance that the Eskimos who are living in isolai
districts and on native foods have produced uniformly broad dental
arches and typical Eskimo facial patterns. Even the first generation
forsaking that diet and using the modern diet, presemjs tarmbers of
individuals with marked changes in facial and dental arch form. In F
12 will be seen four Eskimo girls who are of the first generation
following the adoption of modernized foods by their parekitdhave
deformed dental arches. It is important to note the pattern of the se
inward of the lateral incisors and the crowding outward of the cuspi
This facial design is currently assigned to a mixing of racial bloods.
These girls are pure-blooded Eskimos whose parents have normall
formed dental arches.

FIG. 12. While dental arch deformities or crowded teeth are practically
unknown among many of the primitive groups of Eskimos, they occur
frequently in the first generation of children born after the parents have
adopted the white man's foods. Note the narrow nostrils and changed
facial form of these children. This is not due to thumb sucking.



We are particularly concerned with the foods used by these primi
Eskimos.They almost always have their homes on or near deep.wa
Their skill in handling their kayaks is most remarkable. During the
salmon running season they storgéaquantities of dried salmohhey
spear many of these fish from their kayaks; even young boys are v
skillful. They land salmon so lge that they can hardly lift thefhhey
are expert in spearing seals from these light crafts. Seal oil provide:
very important part of their nutritiols each piece of fish is brokerf,of
it is dipped in seal oil. | obtained some seal oil from them and brouc
to my laboratory for analyzing for its vitamin content. It proved to be
one of the richest foods in vitaminthat | have found.

The fish are hung on racks in the wind for drying. Fish eggs are ¢
spread out to dryas shown in Fig. 13.hese foods constitute a very
important part of the nutrition of the small children after they are
weaned. Naturallythe drifting sands of the bleak Bering Straits lodge
upon and cling to the moist surfaces of the fish that are hung up. to
This constitutes the principal cause for the excessive wear of the



Eskimos' teeth in both men and women.

FIG. 13. The eggs of the salmon are dried and stored as an important
item of nutrition for both children and adults. They are also used to
increase the fertility of the women. From a chemical standpoint they are
one of the most nutritious foods | have found anywhere.

The food of these Eskimos in their native state includes caribou,
ground nuts which are gathered by mice and stored in caches, kelp
is gathered in season and stored for winter use, berries including
cranberries which are preserved by freezing, blossoms of flowers
preserved in seal oil, sorrel grass preserved in seal oil, and quantiti
frozen fish Another important food factor consists of thgams of the
large animals of the sea, including certain layers of the skin of one «
species of whale, which has been found to be very high in vitamin (

Since contact with our modern civilization, the Eskimo populatior
Alaska is very rapidly declining. One authority has quoted the reduc
of 50 per cent in population in seventy-five years.

An important observation has been made relative to the rapid
shortening of the average life by. E. Levine and Professor @/
Bauer of Creighton UniversityNebraska, who reported:

CordovaAlaska, Oct. 26, 1934--Due to susceptibility to tuberculo:
and other diseases the average life span of the EskiAlasifa is only
20 years and their race is doomed to extinction within a few genera
unless modern medical science comes to their aid.

Unless a very radical change is made in the interference with the
native supply of game and sea foods, the Eskimo population seem:



destined to have a rapid decline and an early extincliogir primitive
fish foods have been ly curtailed by the encroachment on their
salmon streams made by modern canneries.

It is of interest to discuss in connection with Atheeskan Eskimo two
white boys (one is shown in Fig. 14), who were sons of a mining
engineerThey had been born and raised in a mining candyaska,
where their foods had been almost entirely shipped in. | travelled w
the mother of these two boys who was bringing them to the United
States for operations on their noses, because they were mouth-bre
It is important to observe the marked underdevelopment of both the
middle third and lower third of the face of the boy shown in FigThé.
nutrition of the family during their development and growth had bee
largely provided in package form shipped in from the United States.
Their disfiguration is typical of that of Ige numbers that are developi
in our highly modernized communities, and is similageneral, to the
deformities which develop in the primitive races after they adopt the
modernized nutrition.

FIG. 14. This white boy was born and raised in Alaska on imported foods.
His facial deformity includes a lack of development of the air passages,
so that he breathes through his mouth. Lack of bone development
creates the crowded condition of the teeth. Note his narrow nostrils.

Notwithstanding the very inhospitable part of the world in which t
reside, with nine or ten months of winter and only two or three of
summey and in spite of the absence for long periods of plant foods :
dairy products and eggs, the Eskimos were able to provide their bo
with all the mineral and vitamin requirements from sea foods, store!



greens and berries and plants from the sea.

Chapter 6
Primitive and modernized North American Indians

NATURE seems to have made one of hagdagcale demonstrations in
theAmericas of the power of adaptation of a single racial stock to tr
scale of climates ranging from torrid jungles of the tropics t@éthgcs.
The various members of tAenerican Indian race seem clearly to hav
come from a common origifthe route by which they reachAdherica
from Asia as suggested by anthropologists was by way of the Berin
Strait.Within a decade a Russian engineer has crossedds@rto
America on the pack ice of the Bering sea, a distance of ninety mile
this is possible noyhow much more likely is it that it has been possil
in earlier periods of the world's histpgs, for example, during or
following the last ice age, or at the time of an earlier ice Hge.
American Indian, therefore, provides a very remarkable opportunity
study both the capacity for adaptability tofelient environments and tt
variations that dferent environments can produce in a single racial
stock.That the Indian of today is not in general a counterpart of the
native resident at the time of the discovenAoferica by Columbus is
clearly demonstrated both by the skeletal material and by the early
records.

Our problem involved the location and study of groups of the oric
stock, if such were to be found, who were living in accordance with
tradition of their race and as littlefa€ted as might be possible by the
influence of the white mart first thought it might seem impossible
that such groups can exist, but as a matter of fact there are still gre
areas of thémerican continent inhabited by the original stock living
areas still unexplored. In order to find Indians as little changed as
possible by reason of their contact with the white man, particularly \
the white man's foods, | went to northern Canada to the region insic
Rocky Mountain range to study the Indians of Northern British
Columbia and th&ukon territory Since an aeroplane could not be us
owing to the lack of a base of supplies for fuel for the return trip; an



since the MacKenzie water route was impracticable (an expedition
not go up the waterways through Canada on the MacKenzie River i
branches and return the same season), the route selected was that
enters that territory frorAlaska on the laye waterway of the Stikine
River. This river has cut its channel through the Coast and Cascade
Ranges of mountains and has its origin in the high western watersh
the Rockies. It was particularly desirable to reach a group of Indian:
could not obtain the animal life of the sea, not even the running salt
These fish do not enter the waterways draining té\thgc. We used a
high-powered river transport specially designed for going up rapids
the Stikine River to the end of navigationfategraph CreeléAt this
point laige quantities of modern foods are stored during the short of
navigation season of the summer to be exchanged for furs during ti
long winter A Hudson Bay Post has been established at this point. |
a truck was chartered which took us over a trail across the Rocky
Mountain Divide to the headwaters of the rivers flowing north to the
Arctic. At this outpost two guides were engaged and a high powere:
scow chartered to make the trip down the waterways towarr thie

on the Diese and Liard RiverBhis made it possible, in the summer o
1933, to make contact with g bands of Indians who had come out
the Pelly mountain country to exchange their catch of furs at the las
outpost of the Hudson Bay CompaiMost of the Indians of Canada a
under treaty with the Canadian Government whereby that governm
gives them an annual per capita boufityis arrangement induces the
Indians in the interior to come out to the designated centers to obta
bounty Since it is based on the number in the fapallyof the children
are broughtThis treaty howeveywas never signed by the Indians of 1
British Columbia and&/ukonTerritory. And, accordinglythey have
remained as nomadic wandering tribes following the moose and ca
herds in the necessary search to obtain their foods.

The rigorous winters reach seventy degrees below Thre preclude:
the possibility of maintaining dairy animals or growing seed cereals
fruits. The diet of these Indians is almost entirely limited to the wild
animals of the chas&his made a study of them exceedingly importa
The wisdom of these people regarding Nature's laws, and their skill



adapting themselves to the rigorous climate and very limited variety
foods, and these often very hard to obtain, have developed a skill ir
art of living comfortably with rugged Nature that has been approacl
by few other tribes in the worl@he sense of honor among these trib¢
IS S0 strong that practically all cabins, temporarily unoccupied due t
absence of the Indians on their hunting trip, were entirely unprotect
locks; and the valuables belonging to the Indians were left in plain ¢
The people were remarkably hospitable, and where they had not be
taken advantage of were very kind. Many of the women had never
white woman until they saw Mrs. PricEheir knowledge of woodcraft
as expressed in skill in building their cabins so that they would be k
comfortably warm and protected from the sub-zero weather was

remarkableTheir planning ahead for storing provisions and firewooc
strongly emphasized their community sp¥ithen an Indian and his

family moved to a camp site on a lake or rjvbey always girdled a fe\
more trees than they would use for firewood so that there would be
plentiful supply of dry standing timber for future visitors to the camp

They lived in a country in which grizzly bears were comnidreir
pelts were highly prized and they captured many of them with baite
pitfalls. Their knowledge of the use of fifent ogans and tissues of tr
animals for providing a defense against certain of tfeei@bns of the
body which we speak of as degenerative diseases was surpiisieg.|
asked an old Indian, through an interpretdry the Indians did not get
scurvy he replied promptly that that was a white man's disease. | as
whether it was possible for the Indians to get scureyreplied that it
was, but said that the Indians know how to prevent it and the white
does notWhen asked why he did not tell the white man hio reply
was that the white man knew too much to ask the Indian anything. |
asked him if he would tell me. He said he would if the chief said he
might. He went to see the chief and returned in about an $eying tha
the chief said he could tell me because | was a friend of the Indians
had come to tell the Indians not to eat the food in the white man's s
He took me by the hand and led me to a log where we both sat dov
then described how when the Indian kills a moose he opens it up al
the back of the moose just above the kidney there are what he des:



as two small balls in the fathese he said the Indian would take and
up into as many pieces as there were little and big Indians in the fai
and each one would eat his pietkey would eat also the walls of the
second stomach. By eating these parts of the animal the Indians w«
keep free from scuryyvhich is due to the lack of vitamin The Indians
were getting vitamin C from the adrenal glands amgghas. Modern
science has very recently discovered that the adrenal glands are th
richest sources of vitamin C in all animal or plant tiss\sfound
these Indians most cooperative in aidingWis, of course, had taken
presents that we thought would be appreciated by them, and we ha
difficulty in making measurements and photographs,indeed, in
making a detailed study of the condition of each tooth in the dental
arches. | obtained samples of saliva, and of their foods for chemica
analysisA typical Indian family in the big timber forests in shown in
Fig. 15.

FIG. 15. This typical family of forest Indians of Northern Canada presents
a picture of superb health. They live amidst an abundance of food in the
form of wild animal life in the shelter of the big timber.

The condition of the teeth, and the shape of the dental arches an
facial form, were superb. Indeed, in several groups examined not a
tooth was found that had ever been attacked by tooth .decay
examination of eighty-seven individuals having 2,464 teeth only fou
teeth were found that had ever been attacked by dental ddnigss
equivalent to 0.16 per cer{s we came back to civilization and studie
successivelydifferent groups with increasing amounts of contact wit



modern civilization, we found dental caries increased progressively
reaching 25.5 per cent of all of the teeth examindelagraph Creek,
the point of contact with the white man's foolls.we came down the
Stikine River to thélaskan frontier towns, the dental caries problem
increased to 40 per cent of all of the teeth.

Careful inquiry regarding the presence of arthritis was made in tr
more isolated groupdVe neither saw nor heard of a case in the isola
groups. Howeverat the point of contact with the foods of modern
civilization many cases were found including ten bed-ridden cripple
series of about twenty Indian homes. Some otHectdns made their
appearance here, particularly tuberculosis which was taking a very
severe toll of the children who had been born at this cdntérg. 16 are
seen two typical cases of tubercular involvement of glands of the n¢
The sufering from tooth decay was tragithere were no dentists, no
doctors available within hundreds of miles to relievdesirfg.

FIG. 16. At the point of modernization including the use of the foods of
modern commerce, the health problem of the Indians is very different.
These modernized Indian children are dying of tuberculosis which seldom
kills the primitives.

The physiques of the Indians of the far north who are still living in
their isolated locations and in accordance with their accumulated
wisdom were superli.here were practically no irregular teeth, includ
no impacted third molars, as evidenced by the fact that all individua
old enough to have the molars erupted had them standing in positic
functioning normally for masticatiof.he excellence of the dental arcl
Is shown in Fig. 1AVhere the Indians were using the white man's fo



tooth decay was very severe, as shown in Fig. 18. In the new gene|
after meeting the white civilization and using his foods, many devel
crooked teeth, so-called, with deformed dental arches, as seen in F

FIG. 17. Wherever the Indians were living on their native foods, chiefly
moose and caribou meat, their physical development including facial and
dental arch form was superb with nearly complete immunity to dental
caries. These two women and two girls are typical.

FIG. 18. Wherever the Indians had access to the modern foods of
commerce the dental conditions were extremely bad. These four
individuals are typical.



FIG. 19. The blight of the white man's commerce is seen everywhere in
the distorted countenances of even the first generation after the adoption
by the parents of the foods of modern commerce. These young people
with their deformed dental arches are typical. Note the faulty
development of the facial bones as evidenced by the narrow nostrils and
crowded teeth.



Contact was also made with representatives of relatively isolated
primitive Indian stocks in the district south of Hudson Bdyese group:
were reached by a newly projected railroad extending eastward ant
northward fromWinnipeg, Manitoba, and we were thus brought into
contact with the Indians that had come out of the waterways drainir
Hudson Bay and from as far north as James Bagy had come down
to dispose of their furs in exchange for ammunition, blankets, etc. £
this contact was made only once or twice a,yiearas quite impossible
for the Indians to carry back a fiaient quantity of the foods of the
white man to have great influence on their total diet for the Yaay
still lived on the wild animal game of the lad in the northern
country just reviewed, their principal tg@ animal was the mooskhese
are treaty Indians, and many of them come out to this frontier to obr
the government bounty and, accordinglgre obliged to bring their
families. The bounty here amounted to five dollars per head, a
considerable income in exchange for blankets and other equipment
Some of these contact points were at the height of the land dividing
waters running north and east to James Bay and HudsomoBsyuth to
Lake SuperiarThis was historic country that had been the meeting



ground of the tribes of the northern waters with the tribes of the Gre
Lakes district. Many battles had been fought there. For comparison
these more primitive groups from the Hudson and James Bay wate
| had the opportunity here of studying families that had taken up
residence along the railroad or in its vicinity in order that they might
have the advantage of exchanging furs for the modern white man's
This gave us an excellent opportunity to study tifeces of the modern
dietary of which an example is shown in Fig. 2Zbis Indian and his
wife had built their bodies before the contact with the white man. He
about six feet tall. Both the parents had splendid dental arches and
formed faces. His teeth are shown in Fig. 20 (udpé#). Their two
children shown in the photograph were born after the adoption of th
white man's foods brought in by the railroad. Both are mouth-breatt
and both have narrow dental arches and marked underdevelopmer
the middle third of the fac&he older girl has tuberculosisnother
adult man is shown in Fig. 20 (uppaght). He, like the generation he
represents, has exceptionally fine dental arches and well developec

FIG. 20. These primitive Indians are in central Canada. The three parents
were developed before their district was reached by modern civilization.
Note their good physical and facial form in contrast with the pinched
nostrils of the two children. The oldest girl has tuberculosis. They are the
product of civilization's contact with their primitive parents.



At this point we again found many of the younger generation ill w
tuberculosis or crippled with arthriti$wo of these are shown in Fig. 2

FIG. 21. These are typical cripples met at the point of contact of our
modern civilization with the primitive Indians. The boy at the left has
arthritis in nearly all of his joints. He has several abscessed teeth. The
boy at the right has tubercul sis of the spine.

For further comparison of the more isolated and more highly
modernized groups a study was made of the Indians in tiestagingle



Indian Reservation in Canada, which is located at Brantford, Ontari
this group there are about 4,700 Indians living under highly modern
conditions provided by the Canadian Governmé&hey live on very
fertile land and in close proximity to a modern Canadian Ei#¢h head
of a family is provided with a tract of land from which he usually has
income sufiicient to permit him to have an automobildéey were able
to buy not only necessities and comforts according to the modern
standards of the white man, but many of the luxuries as Tiell.
government provides a well administered hospital anél S¥fen |
asked the Director of this hospital,.avis, what the principal use of
the hospital was at that time (1933), he said that the demand for be
completely changed in the twenty-eight years he had been Tinere.
principal services requested at the hospital in 1933 related to the
problems of maternityHe stated that in his period of contact he had :
three generations of mothefhe grandmothers of the present
generation would take a shawl and either alone or accompanied by
member of their family retire to the bush and give birth to the baby
return with it to the cabimA problem of little dificulty or concern, it
seemed. He stated that today the young mothers of this last genere
are brought to his hospital sometimes after they have been in labor
days.They are entirely di€rent from their grandmothers or even
mothers in their capacity andiefency in the matter of reproduction. t
stated that that morning he had had two cases in whigitalr
interference was necessary in order to make birth possible.

We had an opportunity here to study thfeef of modernization.
Indians are great lovers of sports, particularly of their own national ¢
which is lacrossélVe were able to withess one of these contests witl
team from another reservation. Indian families came in modern
automobiles dressed in modern clothes and purchased pop and cal
modern confections at typical confection staridese were highly
modernized Indians.

The group on this reservation, comprising approximately four
thousand seven hundred Indians, belong to the following tribes:
Mohawks, Onondagas, Cayugas, Senecas, Oneidas and Delaware



making up the Six Nation or Iroquois grodplater addition to this
group has been thiaiscaroras from the Carolina&hile there were
many mixed bloods, there were also a goodly number of full-bloode
Indian families, so that there was an opportunity to study comparati
the efects of intermingling of the Indians with the whités.in previous
investigations, a specialfeft was made to study the children from eic
to sixteen years of agéypical cases were selected fronfeliént
environments. For example, boys and girls selected from a training
school called Mohawk Institute, which was near the city of Brantfort
represented one type of environmdritere are approximately one
hundred and sixty students under training here, and we were inforn
that they study half a day and work half a.ddye boys are taught
craftsmanship and farming, the girls, home economics and garmen
making, and such practical training as would prepare them for later
building. While most of the boys and girls come from that reservatio
few are accepted from other reservations. It is of interest that 77 pe
of the children in this Institution had $eifed from earlier dental caries
and that 17 per cent of all the teeth examined had already been att:
by dental caries. But this had occurred apparently before their entre
to the Institute, for we did not find a single case of active caries am
those examined, and this is particularly important in connection witt
their excellent nutritionThe Institute maintained a fine dairy herd anc
provided fresh vegetables, whole wheat bread, and limited the suge
white flour.

The children of this group were compared with children of
approximately the same age in a public school of the reservation w|
was found that 90 per cent had had dental caries, and that at prese
per cent of the cases the caries was apparently active. It is importa
note that in this group 28.5 per cent of all the teeth examined had a
been attacked by tooth decay

A study was made of patients at the reservation hospital where fr
service of all kinds is providetlVe found that 83 per cent had feuéd
from dental caries, and that 23.2 per cent of all teeth had already b
attacked by caries.



We were particularly interested in the conditions obtaining in the
homes, especially with the mothehstypical young mother had
approximately half her teeth attacked by dental caries, as had also
son, aged seveiihe middle third of his face was underdeveloped an
of his upper anterior teeth were decayed to the gum line.

A study was made of an Indian reservation in Nerk State for
comparison and for making an estimate of typical modemnarican
Indian life with regard to dental caries and nutrition. For this study a
band of 450 in th&uscarora Reservation northeast of Niagara Falls
visited. Here again we were fortunate to see the people in holiday r
since the study was made on Decoration Day and events of the yes
been scheduled, a lacrosse match and a baseball game, between t
Indians' teams and white teams from adjacent towns. Several hund
Indians were congregated to exhibit their best in wearing apparel,
transportation equipment, and physical prow&hgsre was evidence of
similarity of features in the older Indians who had not been highly
modernized, and a striking deficiency in the facial development of n
of the moderns.

A typical mother was studied at her home. She had four children.
teeth were ravaged by dental caries. She was strictly modern, for s
gold inlays in some of her teeffhe roots of the missing teeth had no
been extractedwenty of her teeth had active dental caries. Her little
girl, aged fouyralready had twelve very badly carious te@tother
daughter aged eight had sixteen carious teeth, and her son aged te
six. The husband was in bed from an acute lung involvement, doub
tuberculosisThe children were eating their noon day meal when we
arrived, which consisted of a white bread and some stewed vegetal
Milk was available for only the small baby in arms. In fhiscarora
group 83 per cent of those examined had dental caries and 38 per
all teeth had already been attacked by dental caries. Every one stu
this reservation was using white-flour products, none were using mi
liberally, and only a few in even limited amounts. | was told that in b
reservations a few years ago the Indians grew wheat and kept cow:
provide a liberal supply of natural cereal and milk for their families,



of late this practice had been discontinugtey were now buying their
wheat in the form of white flour and their vegetablegér put up in
cans. In both reservations they were using commercial vegetable fe
jams and marmalades, sweetened goods, syrups and confections \
liberally. It is remarkable how early the child life adopts modern
civilization's confections.

In order to provide a further cross section of the modernized Indi
of NorthAmerica, | made a study in a reservationdinnipeg Lake in
Manitoba.This reservation lies north and easWihnipeg and is quite
highly modernized.

These people were reached with muchidifty because of the natur
protection provided by the location of their reservation at the mouth
Brokenhead RiveiThey had been provided with fertile lands and tau
modern methods of farmin@heir proximity to a great body of water
fairly well-stocked with fish gave them an opportunity to secure fish
they were disposed to make théefto do so, as their ancestors had
done through previous centuri@fieir homes were found to be in a
dilapidated condition, and while their lands were stocked with cattle
horses, such as we found were in poor condition, and limited in nur
The people had been provided with a government school and a
government agent to assist in providing for their needs and in giving
material assistance when needHuaey were within fairly easy distance
of hospitals, and had available modern medical service. Notwithstal
all these advantages, their physical condition was very pamtal
caries was so wide-spread that 39.1 per cent of all teeth studied we
found to be dected.They were living almost entirely on modern food
imported white flours, jams, canned vegetables and liberal quantitie
sugar Over 90 per cent of the individuals had rampant dental caries
Their physical condition and their supply of necessities was very mi
lower than was that of either of the two preceding groups. Distress'
evident even in late summer

The Indians so far reported were living inland with access to inlar
foods only The Pacific Coast Indians were examined to determine tl
effect of sea foodslo find evidence relating to the physical, and



particularly to the dental condition of the Indians who inhabited the
Pacific slope a thousand or more years ago, a visit was made to the
Vancouver Museum atancouver which fortunately possesses splent
preserved specimens of prehistoric periods. Some of these skulls w
uncovered while cutting through a hill for a street extension in the ¢
VancouverAbove was a vigin forest of lage size green firs and
underneath them in the soil there were preserved fallen trunks of ot
large trees. Several feet below these, burials were uncovered conte
skeletons of an early Indian radéis collection contains also skulls
from several places and from prehistoric peridde teeth are all
splendidly formed and free from dental cariBise arches are very
symmetrical and the teeth in normal and regular position.

It was important to study the conditions of their successors living
the same general communiccordingly we examined the teeth and
general physical condition of the Indians in a reservation in North
Vancouverso situated that they have the modern conveniences anc
modern foods. In this group of children between eight and fifteen ye
of age, 36.9 per cent of all the teeth examined had already been atl
by dental caries. No people were found in this group who were livin
largely on native foods.

Vancouver Island with its salubrious climate is one of the most
favored places of residence on the Pacific Coast. It was of particula
interest to study the Indians n&&ctoria on this island in the
Craigflower Indian Reservation. Indeed, the citywaftoria has been
partly built on the original Craigflower Indian Reservatida.the need
became acute for the territory reserved for them, an arrangement v
consummated whereby the Indians were induced to exchange that
for new land in an adjoining district in which a new house was built
for each family Besides a house, an allotment of land and a sum of
money reported to be ten thousand dollars, was given to each famil
This allowed them to become very modern, and, accordinginy of
them owned automobiles and other modern luxufibe.physical décts
of the use of food luxuries, resulting from ample funds for purchasir
any foods that they might desire, was marKdgky were in close



proximity to skilled dental service and had practical training in oral
prophylaxis. Notwithstanding this, 48.5 per cent of all teeth examine
had already been attacked by dental caries. Every individual exami
was sufering from tooth decayl he original diet of the Indians of the
Pacific Coast was, as we shall see, verydrsea foods, which are
probably as abundant today as ever before. It would require agedhb
go to catch the fish since they can now be purchased canned in the
market. Like most modern people, they were living on white-flour
products, sweet foods and pastries.

Probably few cities of the Pacific Coast have had a greater abuni
and variety of edible sea foods, particularly the various kinds of salr
than Ketchikan. It is beautifully located on an island, and is the mos
southerly city inAlaska.Among the many fish that are abundant alon
this part of the Pacific Coast is the oolachan or candle fish. It is a si
fish, but very rich in oil; so much so that it gets its name from being
burned as a candle for ligfthis oil is collected in laye quantities and
used as a dressing for many of their sea foods. It is also traded witl
Indians of the interior for furs and other produéts.Indian settlement
in this city was studied and it was found that 46.6 per cent of all tee
examined had already been attacked by tooth détayany of the
homes individuals were ill with tuberculosis or arthritigberculosis
had robbed many of the homes of one or more of its children.

At Juneau, the capital #laska, two groups were studied; one in th
government hospital, and the other in an Indian settlement. In the
hospital were both Indians and Eskimos, chiefly the for®@eventy-five
per cent of the patients were reported to have been brought becaus
had tuberculosis, and some who had come because of accident an
conditions were reported to have tuberculosis &pproximately 50 pe
cent of the total hospital enrollment was under 21 years oflage.
dental conditions were bad, for 39.1 per cent of all the teeth examir
had been attacked by tooth decay

In the Indian settlement, a group of elderly primitives was found,
every one of whom had complete dentitions in normal arrangement
the arches and without dental caries. In a settlement of modern Ind



living principally on modern foods 40 per cent of all teeth had been
attacked by tooth decay

At Sitka, the former capital, two important groups were studied.
Located here is the Sheldon Jackson School for Eskimos and India
and girls, chiefly IndiansT'hey have come from widely scatterd territc
throughoutAlaska, and represent the finest physical specimens that
readily be secured for giving the advantages of an education. Of
necessity they came verydaty from the modernized districts. In this
group 53.7 per cent of all the teeth examined had already been atte
by tooth decayThis gives an indication of the dental conditions in the
large number of modernized districts which they represented.

In a settlement at Sitka, a group of Indians of various ages were
studied, and it was found that 35.6 per cent of all their teeth had alr
been attacked by dental caridswell preserved native Indian, seventy
years of age, was found who had come into town from another dist
He stated that his diet had consisted chiefly of fish, fish eggs, seaw
and deerHis teeth were of very high excellence and were entirely fr
from past or present dental caries. He is a splendid example of the
product of the native dietary provided for the Pacific Coast people c
period or stage of civilization.

The local physician at Sitka kindly gave very valuable informatior
relative to the attitude of the native Indians in the matter of obtainin:
fresh sea foods when foods that were very satisfying could be so e
obtained in concentrated form at the various stdresy could go to on
of the piers at almost any time of the year and catch fish or secure
as they had been accustomed to do before the arrival of modern fo
but there is a constant striving to be like and live like the white peog
They seem to think it is a mark of distinction to purchase their foods
that it is degrading to have to forage for one's fodtsy very readily
come to depend on white flour and sygams and canned vegetables
and much prefer to have the government or charitajgkenaration
supply these when they cannot purchase them, rather than go out ¢
secure their own nutritio.his physician stated that there were abou
800 whites living in the town and about 400 Indians, and that



notwithstanding this diérence in numbers there were twice as many
Indian children born as white children, but that by the time these
children reached six years of age there were more white children Iix
than Indian and half-breed childrérhis he stated was gely due to the
very high child mortality rate, of which the most frequent cause is
tuberculosisWhile it does not take many decades to record a distinc
physical deterioration, a deteriorating parenthood greatly speeds uy
processWhile physical defects acquired by the parent will not be
transmitted as such, prenatal deficiencies may be established beca
the physical defects of the mother resulting from her faulty nutrition
these deficiencies, together with disturbed nutrition of infancy and €
childhood will go far in determining whether there will be for the chil
physical breakdown or whether the normal defense of the body will
adequate to protect it from various infections to which it may later b
exposed.

Sitka has furnished the longest history of contact with white men
almost any community on the Pacific Coast. Indeed, it was a famou
seaport long before any United States Pacific Coast communities h
been established. It is of much interest that it was a shipbuilding ce
for vessels in the Russian trade. Its foundries were developed so
efficiently that the bells of the early monasteries of California were ¢
in this town by the Russians. It contains some of the best examples
early Russian architecture, particularly in its cathedral.

Anchorage is the principal city of westeklaska, since it is not only
base for the railroad running north to Fairbanks, but a base for aerc
companies operating throughout various parislagka. It is
accordingly a combination of a coast city with its retail activities anc
wholesale base for outfitters for the interibihas an excellent
government hospital which probably has been built around the life ¢
one man whom many people told us was the most beloved man in
Alaska. He is DrJosef Romig, a sgeon of great skill and with an
experience among the Eskimos and Indians, both the primitives ant
modernized, extending over thirty-six years. | am deeply indebted t
for much information and for assistance in making contacts. He too



for example, to several typically modernized Indian homes in thd il
one, the grandmothawvho had come from the northern shore of Cool
Inlet to visit her daughtewas sixty-three years of age, and was entir
free from tooth decay and had lost only one of her teeth. Her son, v
had accompanied hawvas twenty-four years of age. He had only one
tooth that had ever been attacked by tooth dddssir diet had been
principally moose and deer meat, fresh and dried fish, a few vegeta
and at time some cranberries. Recently the son had been obtaining
modern foods. Her daughtéwenty-nine years of age, had married a
white man and had had eight children. She and they were living on
modern foods entirelyfwenty-one of her thirty-two teeth had been
wrecked by dental carieSheir diet consisted lgely of white bread,
syrup and potatoes. Her children whom we examined ranged from -
twelve years of age, and in that family 37 per cent of all the teeth h:
already been attacked by dental caries, notwithstanding the young
the childrenThe mother of this family is shown in Fig. 18 (upgeft).

It is of great importance that not only was dental caries rampant, bt
there were marked deformity of the dental arches and irregularity o
teeth in the cases of the children.

Among the many items of information of great interest furnished |
Dr. Romig were facts that fitted well into the modern picture of
association of modern degenerative processes with modernization.
stated that in his thirty-six years of contact with these people he hau
never seen a case of malignant disease among the truly primitive
Eskimos and Indians, although it frequently occurs when they beco
modernized. He found similarly that the acuteggal problems
requiring operation on internalgans such as the gall bladdadney
stomach, and appendix do not tend to occur among the primitive, b
very common problems among the modernized Eskimos and Indiar
Growing out of his experience, in which he had seagelaumbers of
the modernized Eskimos and Indians attacked with tuberculosis, wi
tended to be progressive and ultimately fatal as long as the patient:
stayed under modernized living conditions, he now sends them bac
when possible to primitive conditions and to a primitive diet, under
which the death rate is very much lower than under modernized



conditions. Indeed, he reported that a great majority of theted
recover under the primitive type of living and nutrition.

The institutions that have beerganized for the care of orphans an
for the education of Eskimo and Indian boys and girls provide an
opportunity to study conditioné. particularly favorable institution is
located at Eklutna on the railroad northAmichorage. Many of the
individuals in the school had come from districts so remote from
transportation facilities that their isolation had compelled them to liv
mostly on native foods, at least during their early childh®bey had
come from districts very widely distributed throughoutAlfeeskan
peninsula. Credit is due to the management of this institution for
preparing and storing dried salmon for use throughout the wiitter
beneficial eflects of their good nutritional program were eviddifie
percentage of teeth attacked by dental caries wasAlfafyje
percentage of these pupils were of mixed blood of native Eskimos ¢
Indians with whitesThe white parent had probably beergy&ly
responsible for their attendance at this training scidwre were
several full-blooded Eskimos and Indians from modernized commul
where they had been living on modern foods throughout their entire
lifetime. This gave an opportunity to study the r™le of nutritional
deficiencies in the development of deformities and irregularities in t|
facial features, in the arrangement of the teeth, and in the inter
relationship between the dental archidee typical irregularities and
divergencies from normal were present in the full-blooded Eskimo a
Indian boys and girls in as high percentage as in the mixed bloods.
of the young people with parentage of mixed blood have beautiful
features.

Another important institutional group was studied at Seward in thi
Jesse Lee Home which had first been established at Nome and ha
moved to Seward to avoid the extreme isolation of that distigs.
institution is located at Resurrection Bay which is one of the most
beautiful harbors in the world. It gives shelter and educational
opportunities to Eskimos and Indians, chiefly of mixed blood, from ¢
large area ofAlaska, and particularly from thdeutian Peninsula, the



Aleutian Islands and the Bering Sé@aese individuals, whether of
mixed or pure blood, had come chiefly from homes that werege lar
part modernizedl'he incidence of dental caries found here was 27.5
cent for all teeth examined. Here again all individuals wdestd.
Notwithstanding the unusually fine hygienic conditions and highly
trained dietitians of this institution, a medical ward and trained nursi
tuberculosis was reaping a heavy toll. | was told that 60 per cent of
those students who had moved with the school from Nome to this
location were already dead from tuberculosis. It is common knowles
that tuberculosis has played a very important r™le in decimating thi
Indian and Eskimo population in the Pacific Coast towns and villdge
very important phase of these investigations is the development of
light on the r™le of nutrition in lowering the defense of these individ
so that with their low inheritance of defensive factors they rapidly
become susceptible to tuberculosis.

The problem of evaluating the influence of a particular environme
on racial and tribal development is relatively simple when studying
contemporary remnants of primitive racial stocks. Howeyerups that
have lived and disappeared in the past do not permit of so simple a
procedure for making physical estimates. Fortunatedyhave in the
burial grounds not only the skeletons, but also many of the impleme
used in daily life. Sometimes these contain samples of the fdfds.
may find also their art ware and hunting equipm€@tiile the period
may not be definitely recorded, the knowledge of the history of the
pottery of the tribe often gives an important clue to the dates as will
the method of burial. Burials made before the advent of the Christia
will in many groups show the bodies in a flexed position with the ari
in the lap, whereas in the Christian burials the bodies have been lai
prone and the arms crossed on the chest. By this sign the pre-Colu
burials can readily be separated from the post-Columbian.

Using these guides, a study of the Indians of Florida, past and pr
permits of comparing the pre-Columbians with those living today in
same territory\We will, accordingly consider the dental caries probler
and that of facial and dental arch form in the Florida Indians by



comparing three groups: namellge pre-Columbian, as evidenced fro
a study of the skull material in the museums; the tribes of Indians i
In as much isolation as is possible in the Blaes and Cypress
Swamps; and the Indians of the same stock that are living in contac
the foods of modern civilizatiohis latter group lives along the
Tamiami trail and near Miami. In a study of several hundred skulls t
from the burial mounds of southern Florida, the incidence of tooth d
was so low as to constitute an immunity of apparently one hundred
cent, since in several hundred skulls not a single tooth was found tc
been attacked by tooth dec®ental arch deformity and the typical
change in facial form due to an inadequate nutrition were also
completely absent, all dental arches having a form and interdental
relationship such as to bring them into the classification of normal.
These are illustrated in Figs. 22 and PBe problem of reaching the
isolated groups living in the depth of the Cypress Swamps was
complicated by the fact that these people had a dread of all whites
growing out of their belief that they had been grossly taken advanta
in some of their early &rts to make a treaty with the whit&sith the
assistance of three guides, one, an Indian of their own group, areotf
white man whom they trusted, and the third, a government nurse w
had been very helpful in case of sickness, we were able to take the
desired measurements and records and photogiaginsup of these
more primitive representatives is shown in Fig.\®4ile their hunting
territory had been grossly encroached upon by the white hunters, tt
were still able to maintain a very high degree of physical excellence
high immunity to dental caries. Only four teeth in each hundred
examined were found to have been attacked by tooth .decay

FIG. 22. Skulls of primitive Indians showing superb dental arches typical
of Nature's normal plan. Note the splendid position of the third molars
which are so frequently defective in position and quality in our modern
white civilization. In many districts where | have made studies among

primitive Indians and in many collections of their skulls close to a hundred
per cent of the teeth have been free from dental caries or faulty position.



FIG. 23. The Indian skulls that have been uncovered in many parts of the
United States and Canada show a degree of excellence comparable to
those seen in this Figure. These levels of excellence were the rule with

them, not the exception as with us. The parents of these individuals knew

what they and their children should eat!



FIG. 24. The Seminole Indians living today in southern Florida largely
beyond contact with the white civilization still produce magnificent teeth
and dental arches of which these are typical. They live in the Everglade

forest and still obtain the native foods.



Practically all of the dental arches were normal in contour with
freedom from facial distortion. In contrast with this, the Indians of
Florida who are living today in contact with modern civilization pres:
a pathetic picture. Forty out of every hundred teeth examined were
to have been attacked by tooth dedgpically illustrated in Fig. 25. In
the latest generation, many dental arches showed a typical deforme
with crowding of the teeth and narrowing of the face, conditions tha
have been found in all human stocks when on an inadequate nutriti
during the formative and early growth periddgroup of these is
typically illustrated in Fig. 26.

FIG. 25. The Seminole Indians of Florida who are living in contact with
our modern civilization and its foods suffer from rampant dental caries.



FIG. 26. Seminole Indians. Note the change in facial and dental arch form
in the children of this modernized group. They have a marked lack of
development of the facial bones with a narrowing of the nostrils and

dental arches with crowding of the teeth. Their faces are stamped with
the blight which so many often think of as normal because it is so
common with us.



It is of interest that the quality of the skeletal material that is take!
from the mounds showed unusually fine physical development and
freedom from joint involvements. In contrast with this, many of the
individuals of the modernized group werefstihg from advanced
deformities of the skeleton due to arthritic processes.

The efects of the excellent nutrition of the pre-Columbian Indians
indicated in the comparative thickness of the skulls. In Fig. 27 are s
two pieces of a pre-Columbian skull in contrast with a modern Skug
specimen of a trephined lower jaghown in Fig. 27 (right) indicates a
knowledge of sugery that is very remarkabl€he magins show new
bone growthThe operation opened a cyst.

FIG. 27. Left: Example of greater thickness of pre-Columbian Indian
skulls in Florida than modern skulls. Right: Illustration of bone surgery of
ancient Florida Indians. Note healing of margins of trephined opening into

a cyst, of the lower jaw. This is typical of the advanced surgery of the

Peruvian Indians.



For the study of a group of Indians now living in a high western s
Albuguerque, New Mexico, was visited.

Several other Indian studies have been made including studies c
living groups, recently opened burials and museum collections, all ¢
which support the findings recorded here. | am indebted to the direc
and to the stéd of these institutions for their assistance.

Notwithstanding the wide range of physical and climatic conditior
under which primitive Indians had been living, their incidence of too
decay while on their native foods was always near zero; whereas, t
modernized Indians of these groups showed very high incidence of
dental cariesA summary of percentages followarimitive Indians:
Pelly Mountain, 0.16 per cent; Juneau, 0.00 per cent; Florida Pre-
Columbian, 0.00 per cent; Florida Seminoles, 4.0 per bérdernized
Indians: Telegraph Creek, 25.5 per ceilaska Frontier40.0 per cent;
Mohawk Institute, 17 per cent; Brantford Reservation Public School
28.5 per cent; Brantford Reservation Hospital, 23.2 per €antarora
Reservation, 38.0 per ceftinnipeg Lake Reservation, 39.1 per cent
NorthVVancouver Reservation, 36.9 per cent; Craigflower Indian
Reservation, 48.5 per cent; Ketchikan, 46.6 per cent; Juneau Hospl
39.1 per cent; Sheldon Jackson School, 53.7 per cent; Sitka, 35.6
cent; Eklutna, 14.6 per cent; Jessie Lee Home, Seward, 27.6 per ct
and Florida Seminoles, 40.0 per cent.



The foods used by the primitives varies according to location and
climate.The foods of the modernized groups in all cases were the ty
white man's foods of commerce.

While the primitive groups constantly presented well-formed face
and dental arches reproducing the tribal pattern, the new generatiol
the adoption of white man's foods, showed marked changes in faci:
dental arch form.

The Indians like several primitive races | have studied are aware
fact that their degeneration is in some way brought about by their c
with the white manThe dislike of thAmerican Indian for the modern
white civilization has been emphasized by many writers. In my stud
among the Seminole Indians of Florida | found gredicdity in
communicating with or making examination of the isolated Seminol
living deep in the Evglades and Cypress Swamp. Fortunatehad the
able assistance of one of their own tribe, a government nurse who |
been very helpful to them and also a white man who had befriendes
them and whom they trustédiith their assistance | was able to carry
very detailed studies. It was of interest, howetleat when we arrived ¢
a settlement in the bush we practically always found it uninhabited.
Indian guide would go into the surrounding scrub and call to the pe:
assuring them it was to their advantage to come out, which they fin
did. | was told that this attitude had grown out of the belief on their |
that their treaties had been violatétiese isolated Seminole Indian
women had the reputation of turning their backs on all white men.

A United States Press report (1) provides an article with the head
“Tribes 'Fed Up' Seek Solitude, Indians Dislike Civilizatisk Land
Barred to White Men.The article continues:

The Bureau of IndiaAffairs revealed today that five Indian tribes i
Oklahoma are "fed up" with white civilization and want neecluded
tribal lands.

So widespread is the discontent among the 100,000 Indians livin
Oklahoma, dicials said, that serious study is being given to the
possibility of providing new lands where the redman may hunt and -



as his ancestors did.

Dissatisfaction has been brewing for a long time as a result of an
increasing Indian population, decreasing Indian lands and unsatisfe
economic conditions. It was broughtiofally to the notice of bureau
officials several days ago when a delegation, headed by Jack Gouc
Creek Indian from Hanna, Okla., told Indian Commissioner John Cc
that most of the Oklahoma Indians wanted new tribal lands away fr
white civilization.

So anxious are his people to escape from the white man and his
influences, Jack Gouge said, that agamization of about 1000 Indians
has been formed to press the demands. It is known as the "Four
Mothers," apparently representing four of the "civilized tribes"--the
Creeks, Choctaws, Cherokees and Chickasaws.

The fifth civilized tribe, the Seminoles of Oklahoma, are negotiatil
with the Mexican government for tribal lands in that country

These tribes are described as "civilized" because of the high deg
culture they attained in their original tribal lands along the eastern c
As their eastern lands became valuable the Indians were moved to
area which is now OklahomaAt the turn of the centuryhowever with
the discovery of oil there the new tribal lands were brokeiT .
Indians were forcibly removed to small tracts despite their desire to
remain togetheidndian Bureau dicials do not conceal their bitterness
over the white man's "treachérpne oficial pointed out that about 30
treaties have been signed with the Indians and that practically ever
has been violated.

It will be most fortunate if in the interest of science and human
betterment such a program as this will be carried out in order to pet
these Indians to live in accordance with the accumulated wisdom o
various tribesTheir preservation in isolation would preserve their
culture.The greatest heritage of the white man today is the accumu
wisdom of the human race.

Reference



1. Tribes "Fed Up" Seek Solitud€leveland Pess,June 19, 1938.
Chapter 7
Isolated and modernized Melanesians

SINCE our quest was to gather data that will throw light upon the c:
of modern physical degeneration among human racial stocks in var
parts of the world, it became necessary to include for study various
groups living in the hot sultry climates of the tropigain it was
desirable to obtain contact with both highly isolated and, therefore,
relatively primitive stocks for comparison with modernized groups o
same stock. In order to accomplish this an expedition was made in
to eight archipelagos of the Southern Pacific to study groups of
Melanesians and Polynesiaiifie Melanesians described here were
living in New Caledonia and the Fiji Islands.

If the causative factors for the physical degeneration of mankind
practically the same everywhere, it should be possible to find a con
cause operating, regardless of climate, race, or environment.

Owing to the vast extent of the Pacific waters and the limited nur
of transportation lines, it became veryfidifilt to arrange a convenient
itinerary This, howeverwas finally accomplished satisfactorily by go
southward through the more easterly archipelagos; nathely
Marguesas Islands, Society Islands and Cook Islands, then westwe
theTongan Islands in the southern central Pacific near New Zealan
then westward to New Caledonia né@aistralia. From this group we
went northward to the Fiji Islands, also in the western Pacific, then
Samoan Islands in the central Pacific south of the equatdrthen to
the Hawaiian Islands north of the equaldrese island groups were all
populated by dierent racial stocks speakingféifent languaged.he
movements from archipelago to archipelago were made on gz lar
ships, and between the islands of the group in small crafts, except i
Hawaiian Islands where an aeroplane was used.

The program in each group consisted in making contact with loce
guides and interpreterShey had generally been arranged for in adve
by correspondence with governmerfi@éls. By these means we were



able to reach isolated groups in locations quite distant from contact
trade or merchant shipko reach these isolated groups often requirec
going over rough and di€ult trails since most of the islands being of
volcanic formation are mountainous.

On reaching the isolated groups our greetings and the purpose c
mission were conveyed by our interpreters to the chiefs. Much time
often lost in going through necessary ceremonials and feasting. In ¢
instance we received a very cordial reception and excellent cooper:
In no instance was there antagoni3im:ough the undground telegrapl
they always seemed to know we were coming and had prepared fo
When these formalities were once over and our wishes made know
chiefs instructed the members of their tribes to carry out our progra
making examinations, recording personal data, making photograph
collecting samples of foods for chemical analy§ige food samples
were either dried or preserved in formalin.

The detailed records for every individual included data on the trib



village and family his age, previous residence, physical developmer
the kinds of foods eaten, the physical condition of every tooth, inclu
presence or absence of cavities; the shape of the dental arches; the
and development of the face; and detailed notes ongdimeies from
racial type. Special physical characteristics were photographed.
comparsion was made of these factors for each of the more isolate:
members of the same tribe and those in the vicinity of the port or la
place of the islandlhrough the governmentfafials detailed
information was secured, usually in the form of the annual governm
statistical reports, showing the kind and quantity of the various
ingredients and articles that were imported, and similarly those that
exported. Contact was made in each island group with the health
officers, and the studies were usually made with their assistance. Ir
many instances the only contact with civilization had consisted of tF
call of a small trading ship once or twice a year to gather up the coy
dried coconut, sea shells and such other products as the natives he
accumulated for exchange. Payment for these products was usuall
in trade goods and not in monéye following articles consisted nearl
always of 90 per cent of the total value: white flour and sdgarper
cent consisted of wearing apparel or material for that apparel.

While the missionaries have encouraged the people to adopt hak
modern civilization, in the isolated districts the tribes were not able
depart much from their native foods because of the infrequency of t
call of the trader ship. Ert had been made in almost all of the islanc
to induce the natives to cover their bodies, especially when in sight
strangers. In several islands regulatory measures had been adopte
requiring the covering of the badihis regulation had greatly reducec
the primitive practice of coating the surface of the body with cocont
which had the ééct of absorbing the ultra-violet rays thus preventing
injury from the tropical sunlhis coating of oil enabled them to shed 1
rain which was frequently torrential though of short durafidre
irradiation of the coconut oil was considered by the natives to provi
addition, an important source of nutritidrheir newly acquired wet
garments became a serious menace to the comfort and health of th



wearers.

The early navigators who visited these South Sea Islands reporte
people as being exceedingly strong, vigorously built, beautiful in bo
and kindly disposedihere were formerly dense populations on most
the inhabitable islands. In contrast with this, one now finds that on r
of the islands the death rate has come to so far exceed the birth rat
the very existence of these racial groups is often seriously threaten

The Island of New Caledonia is one of theyést of the Pacific. It is
situated in the vicinity of 23 degrees south latitude and 165 degrees
longitude.The New Caledonians are pure Melanesian stboky are
broad shouldererd, very muscular and in the past have been very w
These Islands are under French coniffbk foreign population is chiefl
French, and limited mainly to the vicinity of the one port of Noumea
The subjugation of these people has been vefigulifand as recently ¢
1917 a band from the interior in protest againftres to establish a
white colony and sugar plantation on a desirable section of coastal
swept down on the French colony in the night and massacred almo
entire populationTheir contact with the required foods from the sea
been cut df They believe they require sea foods to maintain life anc
physical eficiency. The physical development of the primitive people
including their teeth and dental arches is of very high ofder
comparison of the individuals living near the ports with those living |
the isolated inland locations shows marked increase in the incidenc
dental caries. For those living almost exclusively on the native food
incidence of dental caries was only 0.14 per cent; while for those us
trade foods the incidence of dental caries was 26 peridemtplendid
facial and dental arch development of these quite primitive Caledor
is shown in Fig. 28. Note also their kinky hair and strong neck and 1
muscles.

FIG. 28. These Melanesians are typical in general physical build and
facial and dental arch form of their race which is spread over a wide area
of Islands in the southeastern Pacific. The nutrition of all is adequate for
them to develop and maintain their racial pattern.



The Fiji Island group lies between 15 and 22 degrees south latitu
and between 177 degrees west and 175 degrees east longitude, th
straddling the international date lirkhe Fiji Islanders are similar in
physical development and appearance to the New Caledonians, an
them are lagely, if not wholly, Melanesian in racial origif.he men
have kinky hair and broad shoulders. In the past, they have been
excellent warriorsThey are not as tall as their hereditary enemies, tt
Tongans, to the east, and in order to make themselves look equally
they have adopted the practice of training their kinky hair straight ol
from the head to a height often reaching six or more indlypsgcal
facial and dental arch forms are shown in Fig. T2y are British
subjects, and where they have had supervision, in the districts neat
ports and on those islands on which sugar plantations have been
established, they have fered very greatly from the degenerative
diseases.

FIG. 29. The development of the facial bones determines the size and
shape of the palate and the size of the nasal air passages. Note the
strength of the neck of the men above and the well proportioned faces of



the girls below. Such faces are usually associated with properly
proportioned bodies. Tooth decay is rare in these mouths so long as they
use an adequate selection of the native foods.

SinceViti Levu, one of the islands of this group, is one of thgdar
islands of the Pacific Ocean, | had hoped to find on it a district far
enough from the sea to make it necessary for the natives to have I
entirely on land food#Accordingly, with the assistance of the
government dicials and by using a recently opened government roe
was able to get well into the interior of the island by motor vehicle,
from this point to proceed farther inland on foot with two guides. | w
not able, howeveto get beyond the piles of sea shells which had be
carried into the interioMy guide told me that it had always been
essential, as it is todafpr the people of the interior to obtain some fo
from the sea, and that even during the times of most bitter warfare
between the inland or hill tribes and the coast tribes, those of the in
would bring down during the night choice plant foods from the moui
areas and place them in caches and return the following night and «
the sea foods that had been placed in those depositories by the she
tribes.The individuals who carried these foods were never molestec



even during active warfare. He told me further that they require foor
from the sea at least every three months, even to thid kigywas a
matter of keen interest, and at the same time disappointment since
the purposes of the expedition to the South Seas was to find, if pos
plants or fruits which togethawithout the use of animal products, we
capable of providing all of the requirements of the body for growth ¢
for maintenance of good health and a high state of physfeaésty.
Among the sources of animal foods was the wild pig from the bush.
These were not native, but imported into nearly all of the islands, ar
they have become wild where there is an abundance of food for the
Another animal food was that from coconut crabs which grow to a
weight of several poundAt certain seasons of the year the crabs
migrate to the sea in great numbers from the mountains and interio
country They spend about three days in the sea for part of their
reproductive program and return later to their mountain habltiaést
routes of travel are as nearly as possible in straight lxie¢ke season c
migration, lage numbers of the crabs are captured for fdbese crabs
rob the coconut trees of fruithey climb the trees during the darknes:
and return to the ground before the dawmey cut of the coconuts and
allow them to drop to the ground/hen the natives hear coconuts
dropping in the night they put a girdle of grass around the tree fiftee
twenty feet from the ground, and when the crabs back down and to
the grass they think that they are down on the ground, let go their h
and are stunned by the fallhe natives then collect the crabs and put
them in a pen where they are fed on shredded coconut. In two wee
time the crabs are so fat that they burst their shidlisy are then very
delicious eating. Fresh water fish of various kinds are used where
available from the mountain streams. Land animal foods, hoyweneer
not abundant in the mountainous intereamd no places were found
where the native plant foods were not supplemented by sea foods.

Our first visit to the Fiji Islands was in 1934, and the second in 1
On our first trip we had much personal assistance from Ratu Po
hereditary king. His residence was on the royal island reservec
exclusively for the king and his retinue. His picture is shown in Fig
with that of Mrs. Price. He was very solicitous for the welfare of h



people whom he recognized to be rapidly breaking down with

modernizationThe council house is also shown in Fig. 30. He gave

very important information regarding the origin of cannibalism, rela

it to a recognition of special food values of specighos, particularly
the livers.

FIG. 30. The building above is the Fiji Council house and shows the
typical form of native architecture; no nails or bolts are used. It is located
on the King's Island Mbau. The hereditary monarch, Ratu Popi is seen
with Mrs. Price. Note his splendid features. Beneath his coat he wears a
native skirt and is barefooted.

There has been a very extensive development of sugar plantatiol
the lager islands of several of the Pacific archipelagbe working of
these plantations has required the importation gelaumbers of
indentured laborer3hese have been brought chiefly from India and
China. Since they are nearly all men, those who have married have
obtained their wives from among the nativEsis, the Chinese have
done quite frequenthBince they are excellent workers they provide
good homes and are good business mkay are, in many districts,



rapidly becoming the landowners and are men of influertus.influx
of Asiatics, together with that of Europeans, has had an important
influence upon the purity of the native race around the ports and
provided an opportunity to study thdesft of intermingling of races
upon the susceptibility to dental caries. Nded#nces in extent of toott
decay due to ancestry were disclosdtk incidence of dental caries at
the points of contact with imported foods was 30.1 per cent of teeth
examined as compared with 0.42 for the more isolated groups living
the native foods of land and sea.

The physical changes which were found associated with the use
imported foods included the loss of immunity to dental caries in
practically all of the individuals who had displaced their native food:
very lagely with the modern foods. Dental caries was much worse,
however in the growing children and motherhood group due to the
special demands of these individudleese conditions are illustrated i
Figs. 31 and 32The boy shown in Fig. 32 (uppdeft) typifies the
suffering brought by modernizatioAbscessed teeth often cause suic

FIG. 31. These natives of the Fiji Islands illustrate the effect of changing
from the native food to the imported foods of commerce. Tooth decay
becomes rampant and with it is lost the ability to properly masticate the
food. Growing children and child bearing mothers suffer most severely
from dental caries.



FIG. 32. No dentists or physicians are available on most of these islands.
Toothache is the only cause of suicide. The new generation born after the
parents adopt the imported modern foods often have a change in the
shape of the face and dental arches. The teeth are crowded as shown
below.



Another important phase of the studies included a critical examin
of the facial form and shape of the dental arches which include ven
definite and typical changes represented by the narrowing of the fe
and the lengthening of the face with crowding of the teeth in the arc
These are illustrated in the lower half of Fig. 32.

The members of the Melanesian race living on the Fiji Islands of-
Pacific, whether volcanic or coral in origin, have developed a very r
immunity to dental caries and well formed faces and dental artheis.
native foods consisted of animal life from the sea eaten with plants
fruits from the land in accordance with a definite program of food
selection. In their primitive state only 0.42 per cent of their teeth we
attacked by tooth decaly the modernized groups this incidence
increased to 30.1 per ceiitie change in the nutrition included a mari
reduction in the native foods and their displacement with white-floui
products, sugar and sweetened goods, canned foods and polished
the succeeding generations after the parents had adopted the mod
foods, there occurred distinct change in facial form and shape of thi
dental arches.



Chapter 8
Isolated and modernized Polynesians

THE characteristics of the Polynesian race included straightavair
features, happyuoyant dispositions and splendid physiqiésen the
Pacific Islands were discovered the Polynesians were found inhabil
the Hawaiian Islands, the Marquesas Islands]tiaenotu group
including Tahiti, the Cook Islands, thiongan Islands and the Samoar

group.

The first group studied was made up of the people of the Marque
Islands which are situated 9 degrees south latitude and 140 degree
longitude, about 4,000 miles due west of Peru., Heany, of the
primitive racial stocks of the South Sea Islands were so enthusiasti
extolled for their beauty and excellence of physical development by
early navigators. Much tooth decay prevails toddmey reported the
Marguesans as vivacious, happy people numbering over a hundrec
thousand on the seven principal islands of this group. Probably in fe
places in the world can so distressing a picture be seen today as is
there A French government fidial told me that the native population
had decreased to about two thousand, chiefly as a result of the ravi
tuberculosis. Serious epidemics of small-pox and measles have at
taken a heavy toll. In a group of approximately one hundred adults
children | counted ten who were emaciated and coughing with typic
signs of tuberculosis. Many were waiting for treatment at a dispens:
eight hours before the hour it opened. In the past some of the nativ:
have had splendid physiques, fine countenances, and some of the"
have had beautiful featureBhey are now a sick and dying primitive
group.A trader ship was in port exchanging white flour and sugar fo
their copraThey have lagely ceased to depend on the sea for food.
Tooth decay was rampa#t the time of the examination, 36.9 per cel
of the teeth of the people using trade food in conjunction with the la
plants and fruits had been attacked by tooth dédssyindividuals living
entirely on native foods were fe®8ome early navigators were so higl
impressed with the beauty and health of these people that they rep:
the Marquesas Islands as the Garden of Efinti is the principal



island of the Society group. It is situated 17 degrees south of the gc
149 degrees west longitude. Fortunately degeneration has not beet
rapid nor so severe hefie Tahitian population, howevghas reduced
from over two hundred thousand as early estimated, to a present ni;
population estimated at about ten thousdimgse islands are also a pe
of French Oceania. Many of the able bodied men were taken from t
French Islands to France to fight in erld War. Only a small
percentage, howeveaeturned, and they were mostly crippled and
maimed.TheTahitians are a buoyant, light-hearted race, fully consci
however of their rapid decline in numbers and health. Many of the n
primitive are very fine looking and have excellent dental arches, as
in Fig. 33.

FIG. 33. Polynesians are a beautiful race and physically sturdy. They
have straight hair and their color is often that of a sun tanned European.
They have perfect dental arches.

The capital offahiti, Papeete, is the administrative center for the
French Pacific possessions. It has gddoreign population, and there
considerable commerce in and out of this port. Much imported food



used. Like on the Marquesas Islands, it wafscdit to find large
numbers of individuals living entirely on the native footlsose that
were found had complete immunity to dental caries. For the natives
living in part on trade foods, chiefly white flgieugar and canned
goods, 31.9 per cent of the teeth were found to be attacked by tootl
decay Typical extensive destruction of the teeth amongst the moder
Tahitians is shown in Fig. 3Zhere is a lage colony of Chinese in
Tahiti, brought there as indentured laborétswey have not returned.
When theTahitian men did not return from the wé#reir wives married
the Chinese, who are good workers.

FIG. 34. Wherever the native foods have been displaced by the imported
foods, dental caries becomes rampant. These are typical modernized
Tahitians.

The Cook Islands are British and under the direct guidance of the
Zealand Government. Rarotonga is the principal island. It is situate:
the Pacific Ocean in the vicinity of 21 degrees south latitude and 1¢€
degrees west longitude. It has a delightful climate the year around.
Racially according to legend, the Maori tribe, the native tribe of Nev



Zealand, migrated there from the Cook Islands. In addition to being
similar in physical development and appearance, their languages a
sufficiently similar so that each can understand the pthem though
their separation occurred probably over a thousand years ago.

It is a matter of great importance that the inhabitants of these So
Sea Islands were skillful navigators and boat builders. It was a com
occurrence for expeditions both peaceful and aggressive to make
journeys of one and two thousand miles in crafts propelled by man
power and wind and carrying in addition an adequate supply of wat
and food for their journey

A large number were found in Rarotonga living almost entirely on
native foods, and only 0.3 per cent of the teeth of these individuals
been attacked by dental caries. In the vicinibAwdrua, the principal
port, howeverthe natives were living lgely on trade foods, and amor
these 29.5 per cent of the teeth were found to have been attacked |
dental caries. In Fig. 35 (top) are seen typically fine faces and teeth
However at the lower left is shown a child at the port whose parent:
were living on the imported foodhis boy's upper lateral teeth are
erupting inside the arch. In the lower right is a child with normal spe
of the deciduous teeth.

FIG. 35. These Polynesians live on the island of Rarotonga. At the top
are two examples of typically fine faces and teeth. Below, at left, is seen a
full blood Polynesian child with the dental arch so small that the
permanent laterals are developing inside the arch. His parents used
imported food. At the right below is a mixed blood of white and
Polynesian. Note the normal spacing of the temporary teeth before the
permanent set appears. Parents used native foods.



Under British guidance the Cook Islanders have much better hee
than the Marquesans or thahitians.Their population is not seriously
decreasing, and is untroubled except for the progressive developm
the degenerative diseases around the Ppbay are thrifty and happy
and are rapidly developing a local culture including a school systen
supported by natives.

The inhabitants of th€ongan Islands, the principal of which is
Tongatabu, are Polynesiarhis group, containing over 100 islands, is
situated between 18 and 22 degrees south latitude and between 17
176 degrees west longitude, and has a native population of about 2
They have the distinction of being one of the last absolute monarch
the world.While they are under the protection of Great Britain, they
largely manage their ownfairs. Their isolation is nearly complete
except for a call from an infrequent tradEney seem to be credited by
the inhabitants of the other islands as being the greatest warriors o
Pacific. TheTongans at least acknowledge that they are the greates
warriors, and indeed the greatest people of the wbhdy will not step
aside to allow anyone to pass since they say that when the world w



created and populated they were the first to be made, next was the
and last the white man. Ethnologicalllyey are said to be a mixture of
the darker Melanesians with their kinky hand the fairer Polynesians
of the eastern archipelagos with straight.Hais said they have never

been defeated in battle. For centuries they and the Fijian tribes 700
to the west have frequently been at.Wdue British government has ve
skillfully directed this racial rivalry into athleticgvhile we were in the

Fiji Islands the British government provided a battle cruiser to carry
football team from Fiji to Nukualofa for the annual contest of streng

These islanders have practiced eugenics by selecting tall strong
The queen of the islands was six feet three inches in height.

The limited importation of foods to tA@ngan Islands due to the
infrequent call of merchant or trading ships has required the people
remain lagely on their native foods. Following the whoweveythe
price of copra went up from $40.00 per ton to $400.00, which brouc
trading ships with white flour and sugar to exchange for the copea.
effect of this is shown very clearly in the condition of the te€ke
incidence of dental caries among the isolated groups living on nativ
foods was 0.6 per cent, while for those around the port living in par
trade foods, it is 33.4 per ceiiibhe efect of the imported food was
clearly to be seen on the teeth of the people who were in the growtl
stage at that time. Now the trader ships no longer call and this force
isolation is very clearly a blessing in disguise. Dental caries hgedylar
ceased to be active since imported foods became scarce, for the pi
copra fell to $4.00 a tof.he temporary rise in tooth decay was
apparently directly associated with the calling of trader ships.

The Samoan Islands are located in the vicinity of 14 degrees sou
latitude and between 166 and 174 degrees west longithdenative
population of the Samoan Islands is Polynesi&e. control of the
Islands is divided between two governmeiitse eastern group is
American.The western group is British since Werld War, before
which it was under German contrdhe western group is how under a
mandate to New Zealan@hrough the kindness of the Governor and
Naval Oficers ofAmerican Samoa transportation was provided on a



auxiliary craft to the various islands of tAenerican Samoan grouj/e
were particularly indebted to Commander Stephenson, Director of
Health, whose guests we were, for continued personal assistance i
making favorable contacts in nearly all villages ofAlneerican Samoar
group. In no islands of the Pacific did we find so excellent an
organization for health service. Dispensaries have been establishec
within reach of nearly all the villages besides hospital service at Pa
Pago, the port ofutuila. This is the finest port in the Pacific Ocean.
Notwithstanding the regular monthly contact through merchant ship
and fromAmerica andiustralia, many isolated groups were found liv
largely on the native foodé dental survey had recently been made c
this group by Lieutenant Commander ¢ieson. (1)

The excellent facial and dental arch development of the Samoans
illustrated in the upper half of Fig. 36he change in facial and dental
arch form which follows the use of modern food by the parents is st
in the lower half of Fig. 36. Note the marked irregularity of the teeth
This is one of the few groups of islands in which the population is n
rapidly decreasing, indeed there is some incrdds=Navy personnel
includes one dentist. Practically all his time is required for the persc
and families of the Navy at this statigkccordingly, he can do only a
limited amount of em@ency service such as extractions for the nati
About 90 per cent of the inhabitantsAsherican Samoa are on the
largest islandTutuila, and due to the development of roads, a
considerable number of the people have access to the main port, tc
which several of them come on ship days to sell their wares and to
provisions to augment their native foodise incidence of dental caries
among those individuals living in part on imported foods at the port
compared with those in remote districts living on native foods was ¢
follows: Those almost exclusively on native foods had 0.3 per cent «
teeth attacked by dental caries, and for those on trade foods, 18.7 |
cent. Sea foods used here include many shell fish which are gather
sold lagely by the young peopl&he octopus, the sea crab and the
beche-de-mere eaten raw were used.

FIG. 36. Note the marked difference in facial and dental arch form of the
two Samoan primitives above and the two modernized below. The face



bones are underdeveloped below causing a marked constriction of the
arches with crowding of the teeth. This is a typical expression of
inadequate nutrition of the parents.

The Hawaiian Islands lie between 18 and 22 degrees north latitu
between 154 and 160 degrees west longitlidese Islands are quite
unlike any of the other Pacific Island groups previously discussed. ¢
and pineapple plantations cover vast areas and together constitute
the most important industries of these Islands. In many districts the
population is almost entirely foreign or of various blends, chiefly of
Filipinos and Japanese with Hawaiiafhlere is a lageAmerican
population and a considerable Européddrese diferent racial groups
have lagely brought their own customs which are rapidly sulgmer
the native customs. Since the native population is so greatly reduce
comparison with the foreign population, and because intermarrying
been so general, it was fittllt to find large groups of relatively pure-
blooded Hawaiians either living almost entirely on native foods or o
modernized foodslhough the number of the individuals in these gro
is accordingly not laye, important data were obtained for comparing
relative incidence of dental caries and other degenerative processe



While the preparation of foods on the various Pacific Islands has m
common factors, all natives using the umggleund oven of hot stones f
cooking, the Hawaiian Islands present one uniquereéifice in the
method of preparation of their tafthey cook the root as do all the ott
tribes, but having done so they dry the taro, powder it and mix it wit
water and allow it to ferment for several hours, usually twenty-four ¢
more.This preparation called "poi" becomes slightly tart by the proc
of fermentation and has the consistency of heavy strap molasses o
very heavy cream. It is eaten by rolling it up on one or two fingers a
sucking it from them. It accordingly fef's no resistance to the proces:
mastication. In the districts where the natives are living on native fo
the incidence of dental caries was only 2 per cent of the teeth, whe|
among those natives who are living ing@ipart on the imported foods
chiefly white flour and sweetened goods, 37.3 per cent of the teeth
been attacked by tooth decaypical Hawaiian faces are seen in Fig.
Typical modern tooth decay is shown in Fig. BBis girl has
tuberculosis also.

FIG. 37. Wherever the Polynesians are being modernized a change is
occurring in facial form which is progressively more severe in the younger
members of the family. These girls of an Hawaiian family demonstrate
this. Note the change in facial form in the sister to the right. The face is
longer and narrower, the nostrils pinched and the chin is receding. The
tribal facial pattern is lost.



FIG. 38. The Polynesian race is rapidly disappearing with modernization.
Tooth decay becomes extreme as shown in the girl above. This girl has
tuberculosis, one of the physical injuries which accompany
modernization. This is one of the bodily injuries as we will see later.



The study of the incidence of dental caries in these various Soutt
Island groups in its relation to diet was only one of several of the
problems investigated. Since nutrition is the principal factor that has
been found related to the r6le of immunity and susceptibility to dent
caries in my previous field studies, the collection of foods for chemi
analysis and the gathering of detailed data regarding the articles of
have been very important phases of the activities of this group of st

Data were collected for relating the incidence of irregularities of t
teeth and dental arches to the types of nutrition. Similstuglies were
made of the individuals who had been hospitalized, in the few place
where hospitals existed, chiefly to obtain data regarding the
classification of the individuals who were fring from tuberculosis.
These were similar to the studies that | have made among the Eski
and Indians ofAlaska and northern and central Canada.

If one will picture a community of several thousand people with a
average of 30 per cent of all the teeth attacked by dental caries anc
single dentist or dental instrument available for assistance of the er
group, a slight realization is had of the mas$esurfg that has to be



endured. Commerce and trade for profit blaze the way in breaking «
isolation's barriers, far in advance of the development of health age
and emeagency relief unwittingly made necessary by the trade conta

While dental caries was most active in the periods of systematic
overloads, such as growth, gestation and lactation, even the splenc
formed teeth of the adult men were wrecked by dental caries when
native foods were displaced with modern foods. In all of the groups
living on native foods with a liberal intake of animal life of the sea, ti
health of the gums was generally excell§vhen, howeverthe sea
foods were quite limited in the dietathyeavy deposits formed and ofte
were associated with a marked destruction of the supporting tissue:
gingival infection.This condition was particularly prevalent among al
groups near the ports, when the groups were displacing part of thei
native foods with imported foods.

InAmerican Samoa through the cooperation of the educational
authorities and the Director of the Department of Health, Command
Stephenson, and under the direct supervision of Lieutenant Comm:z
Lowry, the dental sgeon, a group of four young men of the native
teaching stdfwas selected and given instructions for the removal of
deposits. Equipment in the form of instruments has since been pro\
in part through the kindness and generosity of some dental
manufacturersThis probably constitutes the only native dental servic
that has ever been available in any of the Pacific Island grobps.
intelligence and aptness with which these men were able to learn tf
fundamental principles, and their skill in carrying out a highly
commendable prophylactic operation was indeed remarkable. | gav
them pieces of soap and asked them to carve a reproduction of an
extracted tooth which was given as a model and in which they were
required to increase all diameters to a given amdunair work would
probably equal if not exceed in excellence that of the fifsttedf 90
per cent oAmerican dental students. Many of these natives are ven
dexterous with their fingers and are skilled artists in carving wood a
other material.

A great service could be rendered to these people who are in the



process of modernization, but who have no opportunity for dental
assistance, by teaching some of the bright young men certain of the
procedures for rendering first aithey could be compensated by
contributions of native foods and native wares much as our itineran
dentists were in earlier dayBhe people would not have money to pa
anAmerican or European dentist for his service until trade is carriec
with currency

Nearly all these racial stocks are magnificent singers for which N
has well-equipped them physicallyheir artistry can be judged by the
fact that they sing very di€ult music unaccompanied and undirect&d
large native chorus at Nukualofa, in thengan Group, sang without
accompaniment "The Hallelujah Chorus" from Handel's Messiah wi
the parts and with phenominal volume and modulation. Much of the
work, such as rowing their lgest boats, and many of their sports are
carried out to the rhythm of hilarious music.

Many of the island groups recognize that their races are doomed
they are melting away with degenerative diseases, chiefly tuberculc
Their one overwhelming desire is that their race shall not di@bay
know that something serious has happened since they have been t
by civilization. Surely our civilization is on trial both at home and
abroad.

The nutrition of the primitive Polynesians is continually reinforced
with animal life from the sea which includes both soft- and hard-she
forms.The incidence of tooth decay varied from 0.6 per cent for the
most isolated groups to 33.4 per cent for the modernized grolpse
individuals living in their native environment on their native foods he
universally normal facial and dental arch form reproducing the
characteristics of the racéhose living on the normal environment
except for using the imported foods of white floswgay sugar products
syrup, polished rice, and the like, have in the succeeding generatiol
marked changes in facial and dental arch forms.

Reference
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Chapter 9
Isolated and modernizedAfrican tribes

AFRICA has been the last of thedarcontinents to be invaded and
explored by our modern civilization. It has one of thgéat native
populations still living in accordance with inherited traditions.
Accordingly it provides a particularly favorable field for studying
primitive racial stocks.

This study of primitive racial stocks, with the exception of some
Indian groups, has beendaty concerned with people living under
physical conditions quite ddrent from those which obtain in the cent
area of a lage continent.

Sea foods are within reach of the inhabitants of islands and coas
regions regardless of latitudEhe inhabitants of the interior of a
continent, howevehave not access to liberal supplies of various fori
of animal life of the sea. It was important, therefore, in the interest ¢
inhabitants of the United States, Canada, Europe, and other lar
continental interiors, to study primitive people living under
environments similar to theirafrica is one of the few countries that c
provide both primitive living conditions and the modern life of the pl:
and plateau country in the interidihe great plateau of eastern and
centralAfrica has nurtured a score of tribes with superb physiques &
much accumulated wisdoM/e are concerned to know how they have
accomplished this, and whether they or any other people can survi\
that environment after adopting the formulas of our modern civilizat
Considering that the most universal sgguof modern civilization is
dental caries, though it is only one of its many degenerative proces
Is important that we study these people to note how they have solw
major problems of living in so severe and disciplining an environme
provided inAfrica.

This was done during the summer of 1935. Our route took us thre
the Red Sea and down the Indian Ocean to entéftivan continent at
Mombasa below the equator and then across Kenya and Uganda ir



Eastern Belgian Congo, and thence about 4,000 miles down the lor
stretch of the Nile through Sudan to the modernized civilization of
Egypt. This journey covered most of the country around Ethiopia an
gave us contact with several of the most primitive racial stocks of tr
country These people are accordingly the neighbors ofAthyessinians
or Ethiopians. Since the various tribes spedledht languages and ar
under diferent governments, it was necessary gaoize our safari in
connection with the local governmentioifals in the diferent districts.

During these journeys Africa which covered about 6,000 miles, w
came in contact with about thirty thfent tribes. Special attention was
given to the foods, samples of which were obtained for chemical
analysis. Over 2,500 negatives were made and developed in the fie
any one impression of our experiences were to be selected as parti
vivid, it would be the contrast between the health and ruggedness ¢
primitives in general and that of the foreigners who have entered th
country That their superior ruggedness was not racial became evids



when through contact with modern civilizations degenerative proce:
developedVery few of the many Europeans with whom we came in
contact had lived in centrafrica for as much as two years without
serious iliness or distinct evidence of physical strElsat the cause wa
not the severity of the climate, but something related to the method
living, was soon apparent. In all the districts it was recognized and
expected that the foreigners must plan to spend a portion of every t
years or every year outside that environment if they would keep we
Children born in that country to Europeans were generally expectec
spend several of their growing years in EuropRroerica if they would
build even relatively normal bodies.

One exacting condition of the environment that we encountered \
the constant exposure to disease. Dysentery epidemics were so se
and frequent that we scarcely allowed ourselves to eat any food the
not been cooked or that we had not peeled ourselves. In general, it
necessary to boil all drinking wat&e dared not allow our bare feet t
touch a floor of the ground for fear of jiggers which burrow into the :
of the feet. Scarcely ever when below 6,000 feet were we safe aftel
sundown to step from behind mosquito netting or to go out without
thorough protection against the malaria petgse malaria mosquitoe
which include many varieties aredaty night feedersl'hey were
thought to come out soon after sundowie were advised that the mo:
dangerous places for becoming infected were the public eating hou
since the mosquitoes hide under the tables and attack the diner's a
they are not adequately protecté¢é rigidly followed the precaution of
providing adequate protection against these pests. Disease-carryin
were so abundant in the grass and shrubbery that we had to be on
constantly to remove them from our clothing before they buried
themselves in our flesfihey were often carriers of very severe fever
We had to be most careful not to touch the hides with which the nat
protected their bodies from the cold at night and from the sun in the
daytime without thorough sterilization following any contddtere was
grave danger from the lice that infected the hair of the hileslared
not enter several districts because of the dreaded tsetse fly and the
sleeping sickness it carries. One wonders at the apparent health of



natives until he learns of the unique immunity they have developed
which is lagely transmitted to the fpring. In several districts we wer
told that practically every living native had had typhus fever and wa
immune, though the lice from their bodies could transmit the diseas
One also wonders why people with such resistance to disease are |
able to combat the degenerative diseases of modern civilizétien
they adopt modern civilization they then become susceptible to sev
of our modern degenerative processes, including tooth decay

Dr. Anderson who is in chge of a splendid government hospital in
Kenya, assured me that in several years of service among the prim
people of that district he had observed that they did nt@rdudém
appendicitis, gall bladder trouble, cystitis and duodenal .ulcer
Malignancy was also very rare among the primitives.

It is of great significance that we studied six tribes in which there
appeared to be not a single tooth attacked by dental caries nor a si
malformed dental arch. Several other tribes were found with nearly
complete immunity to dental caries. In thirteen tribes we did not me
single individual with irregular teethVhere the members of these sar
tribes had adopted modern civilization many cases of tooth decay v
found. In the next generation following the adoption of the Europeal
dietaries dental arch deformities frequently developed.

We are concerned to know something of the origin of these peop
including the Ethiopians and to what extent racial ancestry has prot
them. If we refer to an ethnographic mag\@ican races we find there
Is evidence of a great movement northward from SAfriba. These
people had some things in common with the Melanesians and
Polynesians of the South Pacific whom we studied the year previou
Their language carries some words of similar meamfgle there are
many tribes existing todait is of significance that they each possess
some identifying characteristics of language, dress and food habits
Another great racial movement has apparently moved southward fr
NorthernAfrica. These tribes are of Hamitic origin and include Nilotic
tribes andAbyssiniansThe Nilotic tribes have a distinct physical pattt
and mode of lifeThese great racial movements have met in the Upf



Nile region of EasterAfrica near the equatpand have swayed back
and forth with successive obliteration or absorption of those tribes t
were least sturdyrhe negro race occupied an area acfdssa from the
West to Centrah\frica. They were exposed to the aggression and
oppression of these two great racial movements, resulting often in
intermingling in various proportions of racial blood$e Semitic race,
chiefly Arabs, occupiedrabia and a great area in Northéidnica.

In this bird's eye view we are observing changes that have been
progress during many hundreds or thousands of yElaef\rabs have
been the principal slave dealers working in from the east coAfticH.
They have maintained their individuality without much blending exc
on the coasfThey have not become an important part of the native <
of the interior These primitive native stocks can begky identified on
the basis of their habits and methods of liviiige Nilotic tribes have
been chiefly herders of cattle and goats and have lived primarily on
products, including milk and blood, with some meat, and with a van
percentage of vegetable foods. It was most interesting to observe tl
every instance these cattle people dominated the surrounding tribe:
They were characterized by superb physical development, great br:
and a mental acumen that made it possible for them to dominate be
of their superior intelligencé&mong these Nilotic tribes the Masai
forced their way farthest south and occupy a position between two
great Bantu tribes, the Kikuyu and tWakamba. Both of these latter
tribes are primarily agricultural people.

Masai Tibe. The Masai are tall and strong. Fig. 39 shows a typica
belle, also a Masai man who is much taller than our six-foot guide.
interesting to study the methods of living and observe the accumule
wisdom of the Masail'hey are reported to have known for over two
hundred years that malaria was carried by mosquitoes, and further
have practiced exposing the members of their tribes who had been
infected with syphilis by thArabs to malaria to prevent the serious
injuries resulting from the spirochetal infectidfet modern medicine
boasts of being the discoverers of this great principle of using mala
prevent or relieve syphilitic infections of the spinal cord and brain.



FIG 39 These members of the Masai tribe illustrate the splendid nutrition
provided by their diet of cattle products namely: meat, milk and blood.
The chief beside our guide is well over six feet. This Masai belle wears
the customary decorations of coils of copper wire bracelets and anklets

which largely constitute the attire of the girls.

| saw the native Masai operating on their cattle with skill and

knowledge.The Masai have no currency and all their transactions ai
made with cows or goata.valuable cow was not eating propedyd |
observed them taking a thorn out of the inside of her maii sugical
operation was done with a knife of their own making and tempered
pounding.The wound was treated by rubbing it with the ashes of a
that acted as a very powerful stypfi©ieir knowledge of veterinary
science is quite remarkable. | saw them treating a young cow that
failed to conceiveThey apparently knew the cause and proceeded t
treat her as modern veterinaries might do in order to overcome her
difficulties. For their food throughout the centuries they have depen
very lagely on milk, meat and blood, reinforced with vegetables anc
fruits. They milk the cows daily and bleed the steers at regular inter
by a unique process. In Fig. 40 we see a native Masai with his bow
arrow the latter tipped with a sharp knife which is guarded by a sho
to determine the depth to which the arrow may enter the vein. If the
animal is suiciently tame, the blood is drawn while it is standing. If t
animal is frightened it is quickly hobbled, as shown belovihis figure
the stream of blood may be seen spurting from the jugular vein into



gourd which holds about a gallohtorque is placed around the neck
before the puncture is madéhe animals did not even flinch when
struck by the arroythe operation is done so quickly and skillfullyhen
sufiicient blood was drawn, the torque was removed and the blood
immediately stopped flowing\ styptic made of ashes referred to abo
was usedThis serves also to protect the wound from infecftidre
blood is defibrinated by whipping in the gouiidhe fibrin is fried or
cooked much as bacon or meat would be preparezidefibrinated
blood is used raw just as the milk is, except in smaller quaniitiiesn
available, each growing child receives a day's ration of blood as do
each pregnant or lactating woman. Formehg warriors used this foot
exclusively These three sources, milk, blood and meat provide then
with liberal supplies of body-building minerals and the special vitam
both fat-soluble and water solubléheir estimate of a desirable dairy
stock is based on quality not quantifhey judge the value of a cow fa
keeping in their herd by the length of time it takes her calf to stand «
feet and run after it is born, which is only a very few minukéss is in
striking contrast with the practice of our modern dairymen who are
chiefly concerned with the quantity of milk and quantity of butter fat
rather than with its value as a source of special factors for nutrition.
Many of the calves of the modern high-production cows of civilized
countries are not able to stand for many hours after birth, frequently
twenty-four This ability to stand is very important in a country infestt
with predatory animals; such as lions, leopards, hyenas, jackals ani
vultures.

FIG. 40. An important source of fat soluble vitamins during the drought
period is the blood of the steers which is drawn about every thirty days.
Above shows the lance tipped arrow being shot into the neck vein. If the
animal is wild it is hobbled as shown below where the stream of blood is
seen spurting into the gourd. The flow ceases when the compress is
removed.



This reminded me of my experienceAllaska in studying the reinde:
of the Eskimos. | was told that a reindeer calf could be dropped in ¢
of snow and almost immediately it could run with such speed that tt
predatory animals, including wolves, could not catcAnd, moreover
that these fawns would go almost immediately after their birth with :
herd on a stampede and never be knocked down.

The problem of combating the predatory animals, particularly the
lions, calls for greater skill and bravery than is required by other trik
Africa. The lions live on the Ige grazing animals, particularly the cat
from which they select the strongest. In driving over the veldt we
frequently saw one or two men or boys guarding an entire herd witl
their spearsTheir skill in killing a lion with a spear is one of the most
superb of human achievements. | was interested to learn that they |
prefer their locally made spears to those that are manufactured out:
and brought in, because of their certainty that they will not break, w
withstand straightening regardless of how much they are bent and
because due to the process of manufacture will take a very sharp e

On one occasion, after we had been kept awake much of the nig



the roaring of the lions and neighing of the zebras that were being
attacked by the lions, we visited a Masai manyata nearby in the mo
to learn that when they let their cattle and goats out of the corral of
acacia thorns, three or four spearsmen went ahead in search of the
that might be waiting to ambush the cafileey apparently did not hav
the slightest feailhe lions evidentally had made a kill nearblgis the
natives determined by the number of coyotes.

The heart and courage of these people has bagzidoiroken by the
action of the government in taking away their shields in order to pre
them pillaging the surrounding native tribes as forméaiiyey depended
upon their shields to protect them from the arrows of the other tribe
The eforts to make agriculturists of these Masai people are not
promising.

In a typical manyata the chief has several wives. Each one has a
separate dwellinglimber and shrubbery are so scarce in this vicinity
that the dwellings are built of clay mixed with cow dung which is
plastered over a framework of twigs. Many chiefs are over six feet |
height.

The Masai live in a very extensive game preserve in which hundr
of thousands of grazing animals enjoy an existence protected from
since even the natives are not allowed to kill the animals as formerl
They seemed to be preserved for the numerous lions which occasit
become very bold since they have an abundance of food and no er
Recently the local government authorities found it necessary to sfic
eighty of the lions in a particular district because of their aggressive

In the Masai tribe, a study of 2,516 teeth in eighty-eight individua
distributed through several widely separated manyatas showed onl
individuals with cariesThese had a total of ten carious teeth, or only
per cent of the teeth attacked by tooth decay

Kikuyu Tibe, Kianzbu, Kenydn contrast with the Masai, the Kikuy
tribe, which inhabits a district to the west and north of the Masai, ar
characterized by being primarily an agricultural peopheir chief
articles of diet are sweet potatoes, corn, beans, and some bananas



and Kafir corn, a variety of Indian milleEEhe women use special diets
during gestation and lactatiofihe girls in this tribe, as in several othe
are placed on a special diet for six months prior to marridgsy nurse
their children for three harvests and precede each pregnancy with ¢
feeding.

The Kikuyus are not as tall as the Masai and physically they are |
less rugged. Like many of the centddtican tribes, they remove some
lower incisors at the time these permanent teeth erbs.custom is
reported to have been established for the purpose of feeding the
individuals in case of lock-javDne of the striking tribal customs is the
making of lage perforations in the ears in which they carry many me
ornamentsA typical Kikuyu woman is shown in Fig. 41 (upper right).
Typical Kikuyu men are also shown in Fig. 41. Note their fine teeth
dental arches.

FIG. 41. The development of the faces and dental arches in many African
tribes is superb. The girl at the upper right is wearing several earrings in
the lobe of each ear. The Wakamba tribe points the teeth as shown
below. This does not cause tooth decay while they live on their native
food.



A study of 1,041 teeth in thirty-three individuals showed fifty-seve
teeth with caries, or 5.5 per cefhese were 36.4 per cent of the
individuals afected.

Much of the territory occupied by the Kikuyu tribes was formerly
forest. Their practice has been to burn down a section of forest in or
to get new lands for plantings soon as the \gin fertility is exhausted,
which is usually in three to five years, they burn down another secti
forest. By this process they havegialy denuded their section of Keny
of its timber This has resulted in a great waste of building material.
There are few stands of native forest within easy reach of transport

Wakamba Tibe, Kenya.TheWakamba tribe point their teeth as sho
in Fig. 41.They occupy the territory to the east of the Masai, who in
centuries have driven themselves as a wedge between the Kikuyu
theWakamba tribesThe Masai until checked carried on a relentless
warfare, consisting lgely of raids, in which they slaughtered the mel
and carried dfthe women and children and drove away the cattle or
goats.TheWakambas are intellectually superior to the Kikuyus and |



distinct artistic skill in the carving of art object®hey are mechanical
and like machineryMany of them have important positions in the shc
of the Kenya and Uganda railway

An examination of 1,12 teeth of thirty-seven individuals showed
Sixty-nine teeth with caries, or 6.2 per cdiwenty-one and six-tenths
per cent of the individuals studied had dental caries.

Jalou Tibe, Kenya.This tribe occupies the territory along Lake
Victoria and Kisumu Bayl'hey are one of the most intelligent and
physically excellent native tribeshey were studied in two groups, on
at Maseno, and the other at Ogado.

The group studied at the Maseno school were boys ranging from
ten years to twenty-two, totaling about 190 in&le principal of the
school presented the boys in military formation for inspeclibnough
him as interpreter | asked that all boys who had ever had toothache
up their hands, and nineteen did so. Of the nineteen only one indivi
was found to have caries; two of his teeth were involved, which, ou
546 teeth for these individuals, gives 0.4 per cent of the teeth with ¢

In the Ogada Mission a study of 258 teeth for ten individuals reve
no teeth dected with dental caries.

Jeannes School, KenyBhis school is located at Kabete. It is an
institution where young married couples are trained in domestic sci
agriculture, and similar subjects.

In 388 teeth of thirteen individuals, thirty-one teeth were found to
have been attacked by dental caries, or 7.9 perTleese were in six
individuals.

Pumwani Mission School, KenyEhis is a native suburb of Nairobi,
and there the people have come under the influence of recent Euro
contact.

In an examination of 588 teeth of twenty-one individuals twenty-<
teeth had caries, or 4.4 per cent.

C. M. S. School, Nukuru, Kenyihe children of this school belong 1



several tribes, chiefly Jalou. In a study of 312 teeth of eleven indivic
only one tooth was found to have been attacked by tooth,dmcay3
per cent.

Chewya at Kisurnu, Kenydhe natives of this district belong to the
Maragoli tribe.They are very strong and physically well developed.
They live within easy reach of Lakéctoria from which they obtain
large quantities of fish which constitutes an important part of their d
together with cereals and sweet potatoes.

A study of 552 teeth of nineteen individuals revealed only one toc
with dental caries, or 0.2 per cent.

Muhima Tibe or Anchola, UgandaThis tribe resides in southern
UgandaThey, like the Masai, are primarily a cattle raising people an
live on milk, blood and meathe district in which they live is to the e
of Lake Edward and the Mountains of the Mobhey constitute one of
the very primitive and undisturbed groujghile the Masai raise chiefl
the hump-backed cattle, the herds of this Muhimammhola tribe are
characterized by their Ige wide-spread horns. Like the Masali, they ¢
tall and courageou3hey defend their herds and their families from
lions and leopards with their primitive spears. Like the other primitiv
cattle people, they dominate the adjoining tribes.

In a study of 1,040 teeth of thirty-seven individuals, not a single t
was found with dental carieghis tribe makes their huts of grass and
sticks.

Watusi Tibe. This is a very interesting tribe living on the east of Le
Kivu, one of the headwaters of tiiest Nile in Ruanda which is a
Belgian Protectorat@.hey are tall and athleti@heir faces dier
markedly from those of other tribes, and they boast a very noble
inheritanceAccording to legend, a Roman military expedition
penetrated into centralfrica at the time oAnthony and Cleopatr&
phalanx remained, refusing to return with the expedifitvey took
wives from the native tribes and passed laws that thereafter no mat
could take place outside their grodjhey have magnificent physiques



Many stand over six feet without shoes.

Several of the tribes neighboring Ethiopia are agriculturists and ¢
corn, beans, millet, sweet potatoes, bananas, Kafir corn, and other
as their chief articles of food. Physically they are not as well built as
either the tribes using dairy products liberally or those using fish fro
the fresh water lakes and streaifisey have been dominated because
they possess less courage and resourcefulness.

The Government of Kenya has for several years sponsored an al
contest among the various tribes, the test being one of strength for
they use a tug-of-waOne particular tribe has carried tfe trophy
repeatedlyThis tribe resides on the east coast of Lkx¢oria and lives
very lagely on fish.The members are powerful athletes and wonder
swimmersThey are said not to have been conquered in warfare wh
they could take the warfare to the waténe of their methods is to swi
under water to the enemy's fleet and scuttle their bbla&y. fight with
spears under water with marvelous sKiheir physiques are
magnificent. In a group of 190 boys who had been gathered into a
government school near the east coast of Ma&mria only one boy wa
found with dental caries, and two of his teeth had bdectafl. The
people dry the fish which are carried far inland.

Uganda which lies to the north and west of Liatoria and west of
Kenya, is high and although on the equabtais an equitable climate wi
an abundance of native foodsvo crops per year are produced, and
many varieties of bananas grow wilthe Buganddribe, Uganda, is th:
chief tribe of this region. Uganda has been called the Garden of Ed
Africa because of its abundance of plant foods, chiefly bananas ant
sweet potatoes, and because of its abundance of fresh water fish a
animal life.The natives are thrifty and mentally superior to those of |
other districtsThey have a king and a native parliament which the
British Government recognizes and entrusts with local administrativ
affairs.A typical group was studied in a mission at Masaka.
examination of 664 teeth of twenty-one individuals revealed only thi
teeth with caries, or 0.4 per cent.



West Nile Laboers fom the Belgian Congd@heWest Nile Laborers
studied at Masaka represent a very strong and dependable Tneyp.
come from districts north of Laldbert in Belgian Congorlhey are
much sought for in industrial enterprises and are often moved in gr¢
for a considerable distance.

A study of 984 teeth of thirty-one individuals revealed that only th
teeth had ever been attacked by tooth dema.3 per cent. Only one
individual had dental caries.

As one travels down thé&/est Nile and later along the western bord
of Ethiopia many unique tribes are m&typical negroid type of the
upper Nile region is shown in Fig. 42. Members of these tribes wea
little or no clothing.They have splendid physiques and high immunit
dental caries.

FIG. 42. The reward of obeying nature's laws of nutrition is illustrated in
this west Nile tribe in Belgian Congo. Note the breadth of the dental
arches and the finely proportioned features. Their bodies are as well built
as their heads. Exceedingly few teeth have been attacked by dental
caries while on their native foods.



After the confluence of thé/hite Nile andWest Nile, the former
draining LakeVictoria and the Uganda lakes through Uganda, and tt
latter, Lakes Kivu, Edwards amilbert and eastern Belgian Congo, the
volume of water moving northward is verydatrA unique obstruction t
navigation has developed due to the fact that the Nile runsgroded
for a considerable distance. In this district vegetation is rank and pr
including lage quantities of water plants which form islands that are
often attached temporarily to the shorke water carries lge quantities
of alluvia which furnish an abundance of nutriment to the floating pl
life. Accordingly, in many of these floating islands agarquantity of
soil is enmeshed in the plant rodi.some period in the past the river
became bridged across in upper Sudan near its southern. Mditiethe
progressive addition of new material eglamnatural bridge has been
raised on which trees are now growing, and across which are elepf
trails. This and a series of rapids require a detour of over a hundred
miles.

The elephants are so plentiful in this district that both in Uganda
Sudan the governments have been required to send in special hunt



reduce the herds. In one district in Uganda two hundred were said i
have been slaughterelhey are very destructive to banana plantatior
They break the banana trees over or pull them up by the roots and
succulent heart as well as the fruits. In a night a herd may destroy ¢
entire plantationThe only people in the districts who are permitted tc
kill the elephants without license are the pygmid®y are also the onl
ones not required to pay a head fHxere are many tribes of them in tl
great forest area in Belgian Congo and Ugamdair skill with spears is
remarkable and they are able to kill an elephant while the animal re
unaware of his dangdt takes them one to two days to hamstring an
elephant by working stealthily from behind, always keeping out of tt
elephant's sighAlthough an elephant can scent a human for a long
distance, these pygmies can disguise themselves so completely th:
elephant is unaware of their preserfgéer disabling him by cutting the
tendons of both hind legs, they attack him openly and, while one at
his attention, the other slowly but progressively hackgisftrunk. In
this manner he bleeds to deakhey are particularly fond of elephant
meat and a slaughter means a great fédsile we were in one of the
pygmy colonies two of them brought in the tusks of an elephant the
just killed.We had the rare opportunity of witnessing the celebration
the colonywhich included the special reproduction in pantomime of
attack and method of killing the elephahie pygmy mother of these
two men is shown in Fig. 43 (lower half). It will be noticed that she i
full head shorter than Mrs. Price, who is five feet three incheJtad.
rugged, though small, woman is the mother of five grown men, two
whom are shown in Fig. 43 with the tusks of the elephant. Note thel|
homemade speass marksmen with bows and arrows and as trappt
these pygmies have wonderful skilheir arrows are tipped with iron c
their own manufacture and have receptacles for carrying drugs whi
they extract from plant3hese drugs temporarily paralyze the animal
For animals which they wish to destroy the arrows carry a poison w
rapidly produces deatfihe home life of the pygmies in the forest is
often filled with dangerJust before our arrival two babies had been
carried of by a leopardThis stealthy night prowler is one of the most
difficult animals to combat and probably has been one of the reaso!



pygmies build cabins in the trees. Ordinarily their homes are built ol
ground in a little clearing in the big fore$tiey consist of low shelters
covered with banana leaves and other plants, built over a frame wo
The native missionary dispensed our gift of salt which is one of thei
most prized giftsThey put on a dance for us.

FIG. 43. The Pygmies of Belgian Congo are expert hunters. The two
young men in the center above have slain single handed the large bull
elephant whose tusks they are holding. The spears used are shown.
They are two of five grown sons of the pygmy mother standing next to
Mrs. Price in the lower picture. Their teeth are excellent and their
knowledge of foods unique.

Pygmies, lturu Faest, Belgian Congd.hese people are said to hav
originally lived in the trees and they were exceedingly shy afidudif
to contactWe were taken to several of their villages in the heart of tl
dense Ituru forestVe found them very well disposed through the
confidence that has been established by the mission workeis.
shyness, howevgtogether with the dilculty of making them
understand through two transfers of languages, made an examinati



their teeth very dffcult.

A study of 352 teeth of twelve individuals revealed eight teeth hau
been attacked by tooth decay 2.2 per cent.

The native tribes ohfrica have depended to a great extent on fres
water fish from the numerous lakes and rivers for certain of their
essential food factorgfter being dried in the sun these fish are carrie
long distances into the interidrhe Nile perch grows frequently to a
weight of 150 pounds.he natives oAfrica know that certain insects a
very rich in special food values at certain seasons, also that their e
valuable foodsA fly that hatches in enormous quantities in Lake
Victoria is gathered and used fresh and dried for stoffdmgy. also use
ant eggs and ants.

Nyankunde Mission, Iruinu, Belgian Conddnis group is made up o
members of the Bahema, Babitdir and Balendu tribese will
consider the representatives of thested#t tribes collectively since
they live lagely on a common dietary consisting chiefly of cereals. C
the Bahemas of this group have small herds of cattle. Some of the
have a few goat3his district is located southwest of Lakkbert.

A study of 6,461 teeth of 217 individuals revealed 390 teeth with
dental caries, or 6 per ceittirty-eight and seven-tenths per cent of t
individuals sufered from dental caries.

Bogora Mission, Belgian Cong®his mission is located west of Lak
Albert and includes members of the Bahema and Balendu tviliele
the Bahema tribe originally lived very tgaly on cattle products, milk,
blood and meat, in this district, the herds were small and they were
a considerable quantity of cereals, chiefly corn and beans, some sv
potatoes and banandsese latter were the chief foods of the other
tribes, in addition to goats' milk.

An examination of 2,196 teeth of seventy-seven individuals revee
160 teeth with caries, or 7.2 per cent. Fifty-three per cent of the
individuals had caries.

Kasenyi Port, Lak@lbert, Belgian Congol'hese natives were



members of several tribes surrounding this district who were for the
most part temporary residents as laborEng people had been living
largely on a cereal diet and now during their temporary residence a
port had had fish.

An examination of 1,940 teeth of sixty-three individuals revealed
teeth with dental caries, or 6.1 per cent of the teeth. Fifty and eightt
per cent of the individuals had dental caries.

Wanande Tibe, Belgian Congorhis tribe is located at Lubero in
Belgian CongoTheir diet consists Igely of bananas, sweet potatoes,
cereals and goats' milk.

In an examination of 368 teeth of thirteen individuals, there were
teeth with caries, or 2.2 per cent. Fifteen and-teaths per cent of the
individuals were décted.

Baitu Tribe, Nyunge, Ruanda, Belgiand®ectorate.This district lies
south of Uganda and east of Belgian Congo prop@thwest of
Tanganyika. It lies just east of Lake Kiw¥hen we learn that Lake Kiv
was only discovered in 1894, even though it is one of the important
sources of the Nile waters, we realize the primitiveness of the peop
this and adjoining district3 his group lives lagely on dairy products
from cattle and goats, together with sweet potatoes, cereals and ba

In a study of 364 teeth of thirteen individuals, not a single tooth w
found to have been attacked by dental caries.

Native Hotel Staff at Goina, Belgian Condatus group consisted of
the inside and outside servants of a tourist hotel on Lake Kivu.

An examination of 320 teeth of ten individuals revealed twenty te:
with caries, or 6.3 per cent. It is significant that all of these carious t
were in the mouth of one individual, the codke others all boarded
themselves and lived on native didiee cook used European foods.

Where the members of tiddrican tribes had attached themselves t
coffee plantations aad were provided with the imported foods of wh
flour, sugay polished rice and canned goods, tooth decay became



rampant.This is typically illustrated in Fig. 44.

FIG. 44. Wherever the Africans have aidopted the foods of modern
commerce, dental caries was active, thus destroying large numbers of
the teeth and causing great suffering. The cases shown here are typical
of workers on plantations which largely use imported foods.

Anglo-Egyptian Sudan has an area approximately one-third that «
United States. It is traversed throughout its length from south to not
the Nile.There are several tribes living along this great waterwaych
are of special interest now owing to their close proximity to Ethiopia
There are wonderful hunters and warriors among them. In hunting t
use their long-bladed spears almost entifEie shores of the Nile for
nearly a thousand miles in this district are lined with papyrus and ot
water plants to a depth of from several hundred yards to a few mile
Back of this area the land rises and provides excellent pasturage fc
grazing cattleThese tribes, therefore, use milk, blood and meat fron
cattle and lage quantities of animal life from the Nile Riv&ome of the
tribes are very tall, particularly the Neuf$ie women are often six fee
or over and the men seven feet, some of them reaching seven and



feet in height. | was particularly interested in their food habits both
because of their high immunity to dental caries which approximatec
hundred per cent, and because of their physical development. | leal
that they have a belief which to them is their religion, nantieft every
man and woman has a soul which resides in the liver and that a me
character and physical growth depend upon how well he feeds that
by eating the livers of animal§he liver is so sacred that it may not be
touched by human hands. It is accordingly always handled with the
spear or sabeor with specially prepared forked sticks. It is eaten bo
raw and cooked.

Many of these tribes, like the Neurs, wear no clothing and decorz
their bodies with various designs, some of them representing string
beads produced by putting foreign substances under the skin in dei
order They have maintained a particularly bitter warfare against the
Arab slave dealers who have come across from the Red Sea coast
carry of the women and children. In isolated districts even to this de
they are suspicious of foreignev§e were told that in one district
adjoining Ethiopia all light skinned people are in danger and cannot
safely enter that territory without a military escort.

Terraizeka, Upper Nile, Sudamhese people are tall and livedaly
on fish and other animal lif@his part of Sudan consists of many
districts of great marshland called the sudd. It is covered with rank
papyrus to the height of fifteen to thirty fe€his jungle of rank marsh
growth swarms with a wide variety of animal life,garand small.

An examination of 548 teeth of eighteen individuals revealed that
a single tooth had been attacked by dental caries, or 100 per cent
immunity.

Neurs, Malakal, Sudai:he Neurs at Malakal on the Nile River are
unique tribe because of their remarkable stature. Many of the wome
six feet tall and the men range from six feet to seven and a half fee:
height. Their food consists very Igely of animal life of the Nile, dairy
products, milk and blood from the herds.

A study of 1,268 teeth of thirty-nine individuals revealed only six t



with dental caries, or 0.5 per cent. Only three individuals had caries
7.7 per cent.

Dinkas, Jebelein, Sudaihhis tribe lives on the Nile. Its members al
not as tall as the NeurBhey are physically better proportioned and h
greater strengtiThey use fish from the Nile and cereals for their diet
They decorate their bodies profusely with scars.

An examination of 592 teeth of twenty-two individuals revealed ol
one tooth with caries, or 0.2 per cent.

Arab Schools at Khartoum and Omdurman, Sud&eArabs are the
chief occupants of the territory of Northern Sudan. Omdurman on tt
west bank of th&Vhite Nile opposite Khartoum is the d¢gast purely
Arab city in the world. It has been but slightly influenced by modern
civilization. Khartoum, on the contraryst across the river from
Omdurman and the capital Ahglo-Egyptian Sudan, has districts whi
are typically modernlhese include the governmenfioés and
administration gganization.TheArab section of Khartoum has been
definitely influenced by contact with the Europealiss makes possibl
a comparative study of similar groups in the two cities-modernized
Khartoum and primitive Omdurman.

A study of 1,284 teeth of fifty-two individuals in &nab school at
Khartoum revealed that 59 teeth or 4.7 per cent had been attacked
dental caries, or 44.2 per cent of the individuals studied.

In Omdurman a study of 744 teeth in thirty-one individuals, revee
only nine teeth that had been attacked by tooth decdy2 per cent. In
this group only two or 6.4 per cent of the individuals had dental cari

The groups examined were selected with the assistance of the
government difcials and consisted of the higher grade pupils in two
advanced native schools, one in Khartoum and one in Omdurman.

It is of interest that of the two boys in #ab school at Omdurman
with dental caries one was the son of a rich merchant and used libe
sweets and European foods.



Native Hospital, Khartoum, Sudahhe individuals studied in this
institution were from quite remote areas distributed through Sudan.
Some had traveled many days on camels to obtain the help that the
hospital provided.

A study of 288 teeth of ten individuals revealed that thirteen had |
attacked by tooth decagr 4.5 per cent.

Ikhlas School, Ca@, Egypt.This is a native school in which the
individuals are comparable in many respects to those in the native
schools at Khartoum and Omdurmaheir nutrition is highly
modernized by living in a modern city

A study of 2,092 teeth of eighty-five individuals revealed that 353
teeth or 12.1 per cent had been attacked by tooth dgeagnty-five pel
cent of the individuals of this group had dental caries.

The total number of teeth examined in the preceding groups was
28,438. Of this numbef,346 were found with dental caries or 4.7 pe
cent.This represents a total of 1,002 individuals examined, of whonr
had one or more carious teeth, or had lost teeth by caries, making :
per cent of the individuals with dental caries. Of this total number oi
individuals studied in twenty-seven groups, there were several grot
with practically complete immunity to dental caries, while other grot
had relatively high incidence of that disease.

Facial and DentalArch DeformitiesThe purpose of these studies h:
included the obtaining of data which will throw light also on the etiol
of deformities of the dental arches and face, including irregularity of
position of the teeth.

A marked variation of the incidence of irregularities was found in-
different tribesThis variation could be directly associated with the
nutrition rather than with the tribal patteiifhe lowest percentage of
irregularity occurred in the tribes living very dgly on dairy products
and marine life. For example, among the Masai living on milk, blooc
and meat, only 3.4 per cent had irregularitteaong the Kikuyu and
Wakamba, 18.2 and 18.9 per cent respectively had irregulafitiese



peap!e were lgely agriculturists living primarily on vegetable foods.
the nativeArab school at Omdurman, among the pupils living almosit
entirely according to the native customs of selection and preparatio
foods, 6.4 per cent had irregularities, while in the native school at
modernized Khartoum 17 per cent had irregularities. In the Ikhlas s
at Cairo, under modern influence, 16.5 per cent had irregularities. |
native hospital at Khartoum, 70 per cent had irregularities. In the Py
group 33.3 per cent had irregularities, and among the grain eaters «
west Nile, 25.5 per cent had irregulariti€he Jeannes School had 46.
per cent and the Ogada mission 30 per cent.

While the primitive racial stocks éffrica developed normal facial
and dental arch forms when on their native foods, several characte
types of deformity frequently developed in the children of the
modernized groups. One of the simplest forms, and one which
corresponds with a very common deformity pattern in the United St
involves the dropping inward of the laterals with narrowing of the ug
arch making the incisors appear abnormally prominent and crowdin
cuspids outside the line of the arg@lgpical illustrations of this are
shown in Fig. 45Where the nutritional deficiency is very severe, as
Mombasa on the coast, more severe changes in facial form are fou

FIG. 45. In the new generations, born after the parents had adopted
typical modernized diets of Europeans, there was a marked change in the
facial and dental arch forms of the adolescent children. Note the
narrowing of the nostrils and dental arches and the crowding of the teeth
in these four typical young men.



Among the deformity patterns a lack of development forward of tt
middle third of the face or of the lower third of the face often appeal
the more highly modernized groups illustration of the former is see
in Fig. 46 (upper left), and of the latter in Fig. 46 (lower left and righ
In the girl at the upper left, the upper arch tends to go inside the lov
arch all aroundThis girl is of the first generation, in a mission in
Nairobi, following the adoption of the modernized foods by the pare

FIG. 46. Disturbed nature may present a variety nf deformity patterns. In
the upper left the upper arch is much too small for the lower and nearly
goes inside it. The upper right is narrowed with crowding of the teeth.
Both lower cases demonstrate an underdevelopment of the mandible of
the lower jaw.



A more extreme and severe type of facial change involves an abt
narrowing with marked distortion of both upper and lower archgs.is
shown typically in Fig. 47.

FIG. 47. As in our civilization, even the first generation, after the adoption
of modernized foods may show gross deformities. Note the extreme
protrusion of the upper teeth with shortening of the lower jaw in the upper
pictures and the marked narrowing with lengthening of the face in the
lower views. The injury is not limited to the visible structures.



These extreme deformities often produce facial expressions that
suggestive of the faces of some of the monkes is illustrated by the
three boys shown with the monkey in Fig. 48.

FIG. 48. A very frequent injury apearing in the offspring after the adoption
of less efficient foods often involves a marked depression of the middle
third of the face as illustrated in the three boys in this view. Note the
comparison with the chimpanzee face.



TheArabs in several districts use camels' milk extensivelg
nutritious, and in much of the desert country constitutes the mainst:
the nomads for months at a tinfdie primitiveArabs studied had fine
dental arches with very little deformiti¢ven the horses ridden by the
Arab chiefs in moving their camel herds across the desert are often
dependent, sometimes for as long as three months, upon the milk ¢
camels for their nutritionlypical Arab faces and a camel caravan at r
are shown in Fig. 49 he primitiveArab girls have splendidly develop
faces and fine dental arch@seir natural beaupyhoweveyis rapidly
lost with modernization, as illustrated in Fig. 50.

FIG. 49. In the hot desert countries of Asia and Africa camel's milk is an

important item of human nutrition. The teeth of the Arahs, as illustrated

helow, are excellent. Large areas could not maintain human life without
the camel and its milk.



FIG. 50. Both girls and boys in the modernized colonies in Cairo showed
typical deformity patterns in faces and dental arches. The health of these
groups is not comparable to that of those living on the native dietaries.
Reproductive efficiency in these generations is greatly reduced.



Dr. Hrdlicka has called attention to the occasional development ir
several racial stocks of individuals who travel on all fours instead ot
upright. | saw several individuals of this typéeAifrica scooting around
about as rapidly as the dogfiey were, accordinglyifficult to
photographTwo are shown in Fig. 51.

FIG. 51. These two native African children scooted around on all fours so
swiftly that it was difficult to take their pictures. We did not see them stand
up. They behaved very much like tame chimpanzees.

While slavery of the old form no longer exists in the so-called
civilized countries, in its new form it is a most tragic reality for many



the peopleTaxes and the new order of living make many demands.
many of these primitive tribes a new suit of clothes could formerly kb
had every day with no more trouble than cutting a new banand\lghf
the new order they are requested to cover their bodies with clothinc
Cloth of all kinds including the poorest cotton has to be impofteely
must pay an excessive chardue to the long transportation cost for tt
imported goods, a chge which often exceeds the original cost in the
European oAmerican markets by several fold. In order to pay their |
tax they are frequently required to carry such products as can be us
the government ditials, chiefly foods, over long distances and for pe
of each yeafThese foods are often those which not only the adults,
particularly the growing children sorely need for providing body groy
and repairThis naturally has produced a current of acute unrest anc
chafing under the foreign domination.

As we encircled Ethiopia we found the natives not only aware of
was going on in that border counthut deeply concerned regarding tt
outcome. From their temper and sympathetic attitude for the oppres
Ethiopians, it would not be surprising if sympathizers pass over the
border into that country to support their crushed neighBtees problem
is accordingly very much lger than the interest of some patrticular
foreign powerlt deals directly with the future course of events and tl
attitude of théfrican natives in general toward foreign dominatidhe
nativeAfrican is not only chafing under the taxation by foreign
overlords, but is conscious that his race becomes blighted when mg
our modern civilization. | found them well aware of the fact that thos
their tribes who had adopted European methods of living and foods
only developed rampant tooth dechyt other degenerative processes

In one of the most ktiently organized mission schools that we fou
in Africa, the principal asked me to help them solve a serious proble
He said there was no single question asked them so often by the ni
boys in their school as why it is that those families that have grown
the mission or government schools were physically not so strong a
those families who had never been in contact with the mission or
government school3hese young men were thinking. | was even asl



several times by them whether or not | thought that the natieans
must go the way of the Red IndiansAwherica.

The happiness of the people in their homes and community life is
everywhere very strikingd mining prospector who had spent two
decades studying the mineral deposits of Uganda was quoted to m
stating that if he could have the heaven of his choice in which to sp
all eternity it would be to live in Uganda as the natives of Uganda h
lived before modern civilization came to it.

While intertribal warfare has lgely ceased, a new scgaris upon
them, namely the scayge which comes with modern civilizatiois in
the primitive racial stocks previously studied and reported, we fount
modernizing forces were often associated with a very marked incre
the death rate over the birth rate. In some districAdrina a marked
degeneration is taking place. Gieey Gorer in his book, "Africa
Dances," (1) which was written after making studied/estAfrica,
discusses this problem at length.

He quotes figures given by Marcel Sauvage (2) in his article on
French Equatoridfrica: ™In 1911 French Equatori#frica had twenty
million negro inhabitants; in 1921 there were seven and a half millic
1931 there were two and a half million."

He states regarding the quotation: "These figures were given in a
responsible French conservative paper and have not been denied."
Browne, a high dicial of the British Governmermidministrative
Department of Kenya, with long experience, states in the closing
paragraph of his book entitled, "TRanishingTribes of Kenya," (3) the
following:

It must also be remembered that the "blessings of civilization" art
in practice by any means as obvious as some simple-minded folk w
like to believe. It can be said with fair accuracy that among the tribe
with which we have been dealing there is, in their uncontaminated
society no pauperism, no paid prostitution, very little serious
drunkenness, and on the whole astonishingly little crime; while
practically everyone has enough to eatfisiht clothing, and an



adequate dwelling, according to the primitive native standard. Of wil
civilized community can as much be said?

Civilizations have been rising and falling not only through all the
period of recorded historput long before as evidenced by archeolog
findings. If we think of Nature's calendar as one in which centuries i
days and civilizations are years, the part current events are playing
history of a great continent lilkéfrica may be mere incidents.

This much we do know that throughout the world some remnants
several primitive racial stocks have persisted to this day even in vel
exacting environments and only by such could they have been prot

In my studies of these several racial stocks | find that it is not acc
but accumulated wisdom regarding foods that lies behind their phys
excellence and freedom from our modern degenerative processes,
further, that on various sides of our world the primitive people know
many of the things that are essential for life-things that our modern
civilizations apparently do not knowhese are the fundamental truths
life that have put them in harmony with Nature through obeying her
nutritional laws Whence this wisdom®/as there in the distant past a
world civilization that was better attuned to Nature's laws and have
remnants retained that knowledge? If this is not the explanation, it r
be that these various primitive racial stocks have been able througl
superior skill in interpreting cause andeet, to determine for
themselves what foods in their environment are best for producing
human bodies with a maximum of physical fithess and resistance tc
degeneration.

Primitive native races of eastern and cewtfiata have in their native
state a very high immunity to dental caries, ranging from O to less tl
per cent of the teethfatted for many of the tribe¥/here modernized,
however the incidence increased to 12.1 per cent.

In the matter of facial deformity thirteen tribes out of twenty-seve
studied presented so high a standard of excellence that not a single
individual in the group was found with deformed dental arches.



Their nutrition varied according to their location, but always provis
an adequate quantity of body-building and repairing material, even
though much dbrt was required to obtain some of the essential fooc
factors. Many tribes practiced feeding girls special foods for an exte
period before marriage. Spacing of children was provided by a syst
plural wives.
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Chapter 10
Isolated and modernizedAustralian Aborigines

OUR problem of throwing light upon the cause of the physical
breakdown of our modern civilization, with special consideration of
tooth decay and facial deformitequires a critical examination of
individuals living in as wide a range of physical conditions as may b
possibleThis requires that th&borigines ofAustralia be included in
this examination of human reactions to physical environm&hese
were studied in 1936.

In selecting the individuals in the various groups spedaitefas
made to include children between the ages of ten and sixteen year:
order to have an opportunity to observe and record the condition of
dental arches after the permanent teeth had erughedwas necessary
because the deciduous dentition or first set of teeth may be in normr
position in the arches with a correct relationship between the arche
the permanent dentition show marked irregulafitye shape of the
dental arches of the infant at birth and the teeth that are to take the
place in the arches have considerable of their calcification at Diréh.
development of the adult face, howewwes not occur until the
permanent teeth have eruptétle general shape or pattern ig&ly



influenced by the position and direction of the eruption of the perme
teeth.These studies, accordinglyave included a careful, detailed rec
of the shape of the dental arch of each individual.

TheAustralianAborigines constitute one of the most unique primit
races that have come out of the past into our modern times and the
probably the oldest living rac@/e are particularly concerned with tho
gualities that have made possible their survival and cultural
development.

TheAborigines are of special interest because they have come ol
very distant past and are associated with animal life which is unique
being characterized as a living museum preserved from the dawn ¢
animal life on the earth. Many of the animal species that are abund.
Australia are found only in fossil form on other continefitee evidence
indicates that they crossed on a land bridge which connaattthlia
with Asia. After the bridge was subnggrd the animals persisted in tha
protected island continent which never has known any of the anima
species of later developmeAinong these animals the marsupials ple
an important role and constitute agavariety TheAmerican continent
has only one or two of the many forms found\ustralia. These are the
opossum of the marsupial family and the sloth. One of the most cur
animals living on the earth today that has left its remains in the
petrified skeletons of early periods of the earth's histethe duckbill
platypus. It has the unique distinction of having the characteristics ¢
several animal species. It lays eggs like a bird and hatches them wi
heat of its body in its pouch. It has webbed, five-toed feet, like the v
birds, a bill like a duck and hair and tail like a beaVée typical
marsupial pouch for carrying its young, is another characteristic of t
strange animal. Like other mammals it provides milk for its young. |
milk is similar in chemical constituents to that of other mammals. M
rudimentary in form are the mammary glands of the platyjiuss.
young, when hatched in the pouch, nuzzle the lining membrane of t
pouch and the milk exudes through minute openifigsre is no nipple.
The animal lives chiefly in the watdts home is built above the water
level on the bank, but the entrance to it is underneath the Whésrare



exceedingly playful creatures, apparently more at home in the wate
on land.They live on both animal life and plant food found under the
water They seem to be related to an early era dédhtiation of anima
species.

TheAborigines are credited with having the most primitive type of
skeletal development of any race living todHye eyes are very deep
set, the brows very prominent giving them an expression that identi
them as a distinct racial type. See Fig. 52. Profésewlenreich has
shown that they resemble in this regard the recently discovered anc
Peking manWhile they are still in the Storfgge stage in their arts anc
crafts, they have developed further in some respects than has any
ancient raceTheir skill in tracking and outwitting the fleet and very
cunning animal life of their land is so remarkable that they have bee
accredited with a sixth senséhey have been able to build good bodit
and maintain them in excellent condition in a country in which the p
life, and consequently the lower animal life can be maintained at on
very low level because of the absence of rain. Over hé&ltisfralia has
less than ten inches of rain a ydars significant that the natives have
maintained a vigorous existence in districts in which the white
population which expelled them is unable to continue to Ameong the
white race there, the death rate approaches or exceeds the birth ra



FIG. 52. The Aborigines of Australia are recognized to be the oldest living
race of mankind. Note the prominent eyebrows and deep set eyes. The
man at the upper right is holding his spears and wamara, or spear
thrower. They are very fond of decorations on their bodies. Little baldness
was seen even in the very old.

They have developed a device for throwing spears, which makes
more deadly than any in the world. | withessed a group of the prese
day natives throwing their spears at géamvhich consisted of a banar
stalk much smaller than a man's bollyey threw the spears from a
distance which | estimated to be seventy-five yaktsut thirty spears
were thrown and several pierced the banana stalk and the others w
stuck in the ground close aroundTihis was accomplished by means
a wamara or throwing stick approximately as long as the arm, with .
strong hand grip at one end and a device on the other end for enga
a depression in the butt of the spdduis was thrown by poising the
spear about the level of the shouldbe spear supported by the finger
of the hand which swung the throwing stifke latter extended back
over the shouldeiThe impact of their spears has often been



demonstrated to be digient to completely penetrate a man's hddeir
method of tempering wood for the points of the spears was such th:
spearheads fd#dred great resistanc&.throwing stick is shown in Fig. 5:

(upper right).

These natives decorate their bodies with paints for dances and s
They know the habits of all of the animals and insects so well that t|
are able to reproduce the calls of the animals and thus decoy them
traps. Some of the water birds maintain sentinels at lookout points 1
guard those in the wat@rheAborigines are able to decoy these birds
most ingenious methodghey travel with their bodies disguised by gr
and shrubbery and enter the water with a headgear made from feat
one of the birds. Once in the watlrey then maneuver in a manner
similar to that of the birds and go among the flock of wild ducks or
swansWorking entirely under watethey draw the birds under one by
one and take load after load to shore without raising the suspicion ¢
flock. When working among the kangaroos they are so skilled in
preparing movable blinds that they can kill many in a grazing wild p
without alarming the rest, always striking when the animal is grazin:
Their skill at fishing probably exceeds that of any other réley are sc
highly trained in the knowledge of the habits of the fish and the type
movement that the fish transmits to the water and to the reeds in th
water that one of their important contests between tribes is to see h
many fish can be struck in succession with a spearfish never being
seen, their only information as to its whereabouts being the change
surface of the water and movement of grasses that are growing in t
water as the fish moveghe fish are started by the umpire's striking ti
water The experts bring up a fish six times out of eidlese fishing
contests are held along the banks of lakes and rivers where the wa
deep enough for some of the reeds and grasses to come to the sur
The contestants travel in canoes.

The native canoe is cut in one piece from the side of a tree, the c
being done with stone axéldie canoe dérs an exceedingly treachero
platform from which a standing man must throw his spgéar some of
the contests the canoe carries a padtlgrin the most exacting conte:



the spear man must manage his own flat-bottomed canoe.

The skill of theAborigines in tracking is so phenomenal that
practically every laye modern town or city iAustralia has one or mort
of these men on its police dt&bday to track criminals. For weeks, the
carry the detailed information about the characteristics of the prisor
foot across the desert, and when they come across the man s foot |
they recognize it among all others in the same path. Every leaf that
turned over or grain of sand on bare rocks has meaning for them.

Their social oganization is such that almost every person who ha
been in intimate contact with them, testified that they had never knc
any of theAborigines to be guilty of the theft of anything. Even wher:
partly modernized, as they are in theggagovernment reservations the
are trustworthyA nurse in an emgency hospital told me that she
continually left her moneyewelry and other objects of personal
property freely exposed and available where many of the hundreds
primitives passing could pick them up, and that she had never knov
them to take anything.he other nurses had had the same experienc

Every boy and girl among the&borigines must pass many
examinationsTheir early schooling includes the tracking of small
animals and insect$he small boys begin throwing spears almost as
soon as they can stand up straight. No young man can even witnes
meeting of the council, let alone become a member of it, until he ha
passed three supreme tests of manhood. First, he is tested for his ¢
to withstand hunger without complaiite test for this is to go on a
march for two or three days over the hot desert and assist in prepail
the meals of roast kangaroo and other choice foods and not partaki
any himself. He must not complain. If he becomes too weak, he is ¢
a small portionThere are tests for fear in which he is placed under t
most trying ordeals without knowing that it is part of his examinatior
and he must demonstrate that he will accept death rather than flee.
member of their society would be allowed to continue to live with th
tribe if he had defied the ideals of the group. Immorality is cause fol
immediate death.



The growing boys among tiAdorigines are taught deference and
esteem for their elders in many impressive waylsoy may not kill or
capture a slow moving animdihat is left for the older men, whom he
must call. He must limit his hunting primarily to the fast fleeing and
canny kangaroos and wallabies, whom even a man on horseback ¢
outdistance. Racketeers and such unsocial beings could not exist it
type of civilization.

Marriages are arranged according to very distinct tribal patterns i
every girl is provided with a husband at a time decided by the coun
Their code of ethics is built around the conception of a powerful
Supreme Force that is related to the Jiney believe that there is an
afterexistence in which the myriads of stars represent the spirits of
Aborigines that lived befor&.he boys and girls are taught the names
the great characters that make up thiee#ht constellationg hese were
individuals who had conquered all of the temptations of life and hac
lived so completely in the interest of others that they had fulfilled the
great motivating principle of their religion, which is that life consists
serving others as one would wish to be serVée.seven stars of
Pleiades were seven beautiful maidens that had surpassed most ot
girls in their devotion and service in the interest of their tribe. It is m
remarkable how closely this concept is related to the classical myth
regarding the seven daughterdAdas and the nymph, Pleione.

A part of a young men's examination to determine his ability to
withstand pain and his power of self-control consists in performing i
operation at the time of his graduatidinis operation is at the same tir
calculated to provide him with his badge of attainment. It consists o
boy's lying on his back and allowing the appointed operator to knoc
one of his front upper teetlihis is done by putting a peg against the
tooth and hitting it a series of sharp blows with a stone. He must en
this without flinchingWe saw scores that carried this diploma. Prior
this, other very severe tests of physical endurance had been succe
completed.

The marvelous vision of these primitive people is illustrated by th
fact that they can see many stars that our race cannot see. In this



connection it is authoritatively recorded regarding the Maori of New
Zealand that they can see the satellites of Jupiter which are only vic
to the white man's eye with the aid of telescopésse people prove
that they can see the satellites by telling the man at the telescope v
the eclipse of one of the stars occurs. It is said of these primitive
Aborigines ofAustralia that they can see animals moving at a distan
a mile which ordinary white people can not see at all.

While these evidences of superior physical development commal
most profound admiration, their ability to build superb bodies and
maintain them in excellent condition in sofaifilt an environment
commands our genuine respect. It is a supreme test of huficaanef;.
It is doubtful if many places in the world can demonstrate so great ¢
contrast in physical development and perfection of body as that whi
exists between the primitiviborigines ofAustralia who have been the
sole arbiters of their fate, and th@deorigines who have been under tl
influence of the white maihe white man has deprived them of their
original habitats and is now feeding them in reservations while usin
them as laborers in modern industrial pursditss contrast between th
primitive Aborigines as they still exist in isolated communities in
Australia and the modern members of the clans is not, howaueh
greater than that between these excellent primitives and the whites
whom they are living.

In my comparative study of primitive races irfaligént parts of the
world, of modernized members of their groups and of whites who h;
displaced them, as well as in my study of our typical modern social
organization, | have seldom, if eyéound whites sdéring so tragically
from evidence of physical degeneration, as expressed in tooth dec:
change in facial form, as are the whites of eadiestralia.This has
occurred on the very best of the land that these primitives formerly
occupied and becomes at once a monument to the wisdom of the
primitive Aborigines and a signboard of warning to the modern
civilization that has supplanted thefheir superb physical excellence
demonstrated in every isolated group in the primitive stocks with wt
we came in contact. For tribes that have lived along the coast and |



access to the sea foods, their stature wgs land well formed.

When living in the Bush they are ¢galy without clothing\Where they
are congregated in the reservations they are required to wear cloth
IS important to note in these people the splendid proportions of the
all of which are broad, with the dental arches wide and well contour
This is Nature's normal form for all humans and is shown in Figs. 5.
54 (upper right)The person in Fig. 53 (upper left) is a woman.

FIG. 53. No other primitive race seems to deserve so much credit for skill
in obeying nature's laws as these primitive Aborigines because of the
perpetual drought hazards of much of the land they live in. Half of
Australia has less than ten inches of rain per year. Note the magnificent
dental arches and beautiful teeth of these primitives. Tooth decay was
almost unknown in many districts.

FIG. 54. Wherever the primitive Aborigines have been placed in
reservations and fed on the white man's foods of commerce dental caries
has become rampant. This destroys their beauty, prevents mastication,
and provides infection for seriously injuring their bodies. Note the contrast
between the primitive woman in the upper right and the three modernized



women.

Various factors in the changed environment were studied criticall
Samples of foods were gathered for chemical analysis; and the cha
in the modern diet from that which was characteristic of the primitiv:
were studiedWhen the teeth of the primitives and the teeth found in
skulls that had been assembled in the museums were examined, it
found that dental caries or tooth decay was exceedingly rare amon
isolated groupsThose individuals, howevewho had adopted the food
of the white man stéred extremely from tooth decay as did the whit
Where they had no opportunity to get native food to combine with tl
white man's food their condition was desperate and extrEmeis
readily disclosed in Fig. 54. Note contrast with upper right. It is quite
impossible to imagine the gafing that these people were compelled
endure due to abscessing teeth resulting from rampant tooth Ascay
we had found in some of the modernized islands of the Pacific, we
discovered that here, too, discouragement and a longing for death |
taken the place of a joy in living in marfyew souls in the world have
experienced this discouragement and this longing to a greater degr



One of the most important phases of our special quest was to ge
information that would throw light on the degeneration of the facial
pattern that occurs so often in our modern civilizatidns has its
expression in the narrowing and lengthening of the face and the
development of crooked teeth. It is most remarkable and should be
of the most challenging facts that can come to our modern civilizatit
that such primitive races as tAborigines ofAustralia, have reproduce
for generation after generation through many centuries-no one kno
how many thousands of years-without the development of a conspi
number of irregularities of the dental archést, in the next generation
after these people adopt the foods of the white mangea farcentage «
the children developed irregularities of the dental arches with
conspicuous facial deformitieEhe deformity patterns are similar to
those seen in white civilizationypical illustrations of this will be seel
in Figs. 55 and 56. Severe deformities of the face were frequently s
the modernized groups, as evidenced in Fig. 57.

FIG. 55. It is remarkable that regardless of race or color the new
generations born after the adoption by primitives of deficient foods
develop in general the same facial and dental arch deformities and

skeletal defects. Note the characteristic narrowing of the dental arches
and crowding of the teeth of this modernized generation of Aborigines
and their similarity to the facial patterns of modern whites.



FIG. 56. The disturbance in facial growth is often so serious as to make
normal breathing through the nose very difficult. This is primarily due to
faulty development of the maxillary bones.



FIG. 57. Deformity patterns produced in the modernized Aborigines of
Australia by white men's food. Note the undershot mandible, upper left,
the pinched nostrils and facial deformity of all four.



The data obtained from a study of the nafiustralians who are
located in a reservation near Sydnatyl eParouse, revealed that amo
theAborigines 47.5 per cent of the teeth had been attacked by dent
caries, and 40 per cent of the individuals had abnormal dental arch
the women of this group, 81.3 per cent of all the teeth had been att:
by dental caries, and for the men, 60.4 per cent, and for the childrei
16.5 per cent. In this group 100 per cent of the individuals wereted
by dental caries.

Palm Island is a government reservation situated in the ocean at
fifty miles from the mainland, 6the east coast @ustralia, about two-
thirds of the way up the coast. It was reached by a government laut
Included in the population of this reservation are gdarumber of
adults who have been moved from various districts on the mainlanc
Central and Easterwustralia and many children who were born eithe
before or after their parents were moved to this reservatimnfood
available on the Island is almost entirely that provided by the
government. Of ninety-eight individuals examined and measured, 5
per cent of them had dental caries. For the group as a whole, 8.9 p



of all of the teeth were fcted; for the women, 21.2 per cent; for the
men, 14.2 per cent; and for the children, 5.8 per cent. Fifty per cent
the children had deformed dental arches, which occurred in drggrl

cent of the adults.

Cape Bedford is situated about three-fourths of the way up the e
coast and is so isolated that it was necessary for us to use a specic
aeroplane to reach it. Landing was made on the b&achgroup of
people is under the management of a German Lutheran missidhayy
are dependent almost entirely on the food provided by the mission
the governmentlhe oficial in chage had spent fifty years in devoted
service to these native peoplge found him exceedingly sad because
the very rapid breakdown that was in progress among the natives i
care.The dental caries for the group of eighty-three individuals stud
was 12.4 per cent of their 2,176 teeth examined. For the women, th
amounted to 37.2 per cent of the teeth; for the men, 8.4 per cent; al
the children, 6.1 per cent. Of the eighty-three individuals, 48.1 per ¢
had been &bcted by dental caries. Many of the adults in this group |
been born on plantations under the influence of the modern nutritiol
many of the children had been born in the mission. For the adults, ¢
cent had abnormally formed dental arches, and for the children, 41.
cent.We were advised that deaths occurred very frequently from
tuberculosisThis reservation does not provide the natives with natul
hunting grounds capable of providing the people with animal life for
food. The coast for some distance inland is a series of sand dunes\
are slowly being transferred over the vegetation by wind, completel
smothering itWhile the coast is well supplied with a variety of deep-
water fish the natives have practically no equipment for obtaining tr
a condition which restricts them verydaly to the use of the imported
foods supplied by the fials.

Our next stop, using the special aeroplane, was at Lockhart Rive
which is about foufifths of the way up the east coastfafstralia. Here
again we were able to land on the beach neaga oup of primitive
Aborigines.The isolation here is so nearly complete that they are
dependent upon the sea and the land for their fddus part of



Australia, namelytheYork Peninsula, is still so primitive that there he
been very little encroachment by the white population. It will be
remembered that in this area there are no roads, the country being
primitive wilderness. Of fifty-eight individuals examined, their 1,784
teeth revealed that only 4.3 per cent had been attacked by dental ¢
For the women, this amounted to 3.4 per cent; for the men, 6.1 per
and for the children, 3.2 per cent. Some of these men had at some
worked on cattle ranches for the white men. Of the children, only 6.
cent had abnormal dental arches, and of the adults, 8.7 per cent. In
group, therefore, 91.4 per cent of all ages had reproduced the typic
racial pattern as compared with 56 per cent of the group at Cape
Bedford, 62 per cent of the group at Palm Island, and 60 per cent a
LeParouseAt Lockhart River 32.7 per cent of the individuals had del
caries.

A reservation called Cowall Creek on the west sidéook Peninsula
situated on the Gulf of Carpenteria, was reached by flying our spec
plane to Horn Island in thEorres Strait north ohustralia and
proceeding from there by boatTaursday Island, and on, by boat, to
Cowall Creek. In this reservation thirty-five individuals were studied
found to be in a very pathetic conditiMie were told that deaths
occurred frequentlyOf the 976 teeth examined, 24.6 per cent had be
attacked by tooth decalyor the women, this amounted to 60.7 per ce
for the men, 30.4 per cent; and for the children, 8.9 per cent. Forty-
and six-tenths per cent of the individuals studied had abnormal den
arches. Of the children 66.6 per cent had deformed dental arches, i
per cent of the adults. Many of these adults had been raised in the
Of the individuals studied, 68.6 per cent had had dental caries. One
scarcely visualize, without observing it, the distress of a group of
primitive people situated as these people are, compelled to live in a
restricted area, forced to live on food provided by the government, \
they are conscious that if they could return to their normal habits of
they would regain their health and again enjoy life. Many individuals
were seen with abscessing teeth. One girl with a fistula exuding put
the outside of her face is shown in Fig. 58 (upper right). In their nati
life where they could get the foods that keep them well and preserv



their teeth, they had no need for dentists. Now they have need, but
no dentists. It is easy to chide and blame tfieials who provide them
with the modernized foods under which they are breaking, but it mu
remembered that practically all modern civilizations are more or les
the same plight themselves.

FIG. 58. Aborigines in Australia living on a reservation. The boy at the
upper left has suppurating tubercular axillary glands. The girl at the upper
right has pus running to the outside of her face from an abscessed tooth.

The boy whose legs are shown at the lower left has a badly deformed
body from malnutrition. The girl at the lower right has tubercular glands of

the neck.

An opportunity was provided for examining a group of the native
Aborigines ofAustralia who made up the crew of eighteen for a peat
fishing boat. Of this group, 5.7 per cent of their 554 teeth had been
attacked by tooth decajhese individuals could be readily divided int
two groups; namejithose who had been raised in the Bush and thos
who had been raised in missions. For the thirteen raised in the Bus
a single tooth of their 364 teeth had ever been attacked by tooth de



and not a single individual had deformed dental arches. In contrast
this, of the five raised in the mission, 19.3 per cent of their 140 teetl
been attacked by tooth decay and 40 per cent of these individuals I
abnormal dental arches.

The cook on the government boat was an aboridinsiralian from
NorthernAustralia. He had been trained on a military craft as a dieti
Nearly all his teeth were lost. It is of interest that while the native
Aborigines had relatively perfect teeth, this man who was a trained
dietitian for the whites had lost nearly all his teeth from tooth decay
pyorrhea.

In the group oAborigines so far reported, there were many who h
come from the interior districts éustralia and many who had always
lived near the coasthese two types of districts provided quitdetiént
types of foodsThose near the coast were able to obtain animal life f
the sea, including fish, dugong or sea cawreat variety of shell fish,
and some sea plani&ose from the interior districts could not obtain
animal life of the sea, but did obtain animal life of the land which we
eaten with their plant foods in each case. It was quite important to r
a group ofAborigines who had always lived inland and who were on
reservation inlandl'his contact was made with the group at a
government reservation called Cherlmpuy typical group of individuals
was examined. Of forty-five individuals with 1,236 teeth, 42.5 per c¢
of the teeth had been attacked by tooth ddéaythe women, this
constituted 43.7 per cent; for the men, 64.6 per cent; and for the ch
5.6 per cent. Of all of the individuals here examined 64.5 per cent h
dental caries. It is of interest that many of these men had worked ol
white men's cattle ranchea&’hile the adults showedlL17 per cent to
have deformed dental arches, this rose to 50 per cent for the childre
the groupWe were informed that in all of these groups tuberculosis
taking a very heavy toll. In Fig. 58, upper left, will be seen a boy wit
superating tubercular gland of the axilla; at the right, a girl with a fis
draining pus onto the outside of the face from an abscessed tooth,
deformed legs and a girl with tubercular glands of the neck.

A reservation situated on the coast where sea foods were availak



might be expected to make available a particular type of nutrition
through sea food3he individuals in a reservation for tAeorigines at
Tweed Heads, which is so situated, were studied. Of the twenty-se\
individuals examined, 89 per cent had dental caries. Of their 774 te
39.7 per cent had been attacked by dental caries. For the women, t
amounted to 62.5 per cent; for the men, 70.9 per cent; and for the
children, 20.8 per cent. Most of these children had been born in this
environment while their parents were being fedyer the foods
provided by the government and mission. In this group, 83.4 per ce
the children had deformed dental arches, and 33.3 per cent of the ¢

An interesting incident was brought to my attention in one of the
Australian reservations where the food was practically all supplied |
the government. | was told by the director in geaand in further deta
by the other dicials, that a number of native babies had become ill
while nursing from their mothers. Some had died. By changing the
nutrition to a condensed whole milk product, the babies recovafieein
placed back on their mother's breast food they again becaifiesill.
problem wasWhy was not their mothers' milk adequate? | was later
by the director of a condition that had developed in the pen of the
reservation's hogs which were kept to use up the scraps and garba
from the reservation's kitchens. He reported that one after another f
hogs went down with a type of paralysis and could not gefhgp.
symptoms were suggestively like vitanfirdeficiency in both the babie
and the hogs, and indicated the treatment.

The rapid degeneration of tA@istralianAborigines after the adoptio
of the government's modern foods provides a demonstration that st
be infinitely more convincing than animal experimentation. It shoulo
a matter not only of concern but deep alarm that human beings can
degenerate physically so rapidly by the use of a certain type of nutr
particularly the dietary products used so generally by modern
civilization.

The child life among thAborigines ofAustralia proved to be
exceedingly interesting. Children develop independence very youn(
learn very early to take care of themselves. Mothers are Vfectiahate



and show great concern when their children are not thriVing.typical
mothers with their children are shown in Fig. BBese children, as
suggested in the picture, were keenly interested in everything that |
but were not alarmed or frightened.

FIG. 59. Typical Aborigine mothers with their children.

The wonderful wisdom of these primitive people was attested by
principal of the public school at Palm Isladmother died and her
nursing infant was taken care of by its maternal grandmodiiner had
not recently given birth to a child. She proceeded to carry out the
primitive formula for providing breast food by artificial means. Her
method was to make an ointment of the fresh bodies of an insect w
made its nest in the leaves of a certain {fféés she rubbed on her bre:
and in a short time produced milk liberally for this foster child. | was
shown the type of insect, photographed its nest and the colony insi
when the nest was openddhe people who vouched for this
circumstance declared that they had seen the entire procedure and
the facts to be as statdthey further stated that this was common



knowledge among th&borigines.

Another important source of information regardingAlberigines of
Australia was provided by a study of the skeletal material and skull
the museums at Sydney and Canberra, particularly the forohenot
know the number of skulls that are available there for stuahyit is very
large. | examined many and found them remarkably uniform in desi
and qualityThe dental arches were splendidly formEle teeth were ir
excellent condition with exceedingly little dental car&€haracteristic
of these skulls was the evidence of a shortage of material for those
had been transferred to a museum from the interior arid plains cour
Those skulls, howevgthat had come from coastal areas where sea
were available, show much more massive dimensions of the gener:
pattern. In Fig. 60 will be seen typical skulls showing the normal de
arches and general design of the head. It is of interest to note the v
heavy orbital ridges which characterize this race.

FIG. 60. The buried skulls throughout Australia provide a dependable
record of their physical excellence and splendid facial and dental arch
forms. In the lower pictures are shown the skull dome of a typical
Australian Aborigine for comparison with that of the recently discovered
Peking man who possibly lived a million years ago.



| have previously referred to a report by Profe¥gaidenreich
regarding the resemblance of testralian native's skulls to those of t
recently discovered Peking man in the caves of China. In Fig. 60 ar
views for comparisorlhe skull at the left is that of australian
primitive photographed in a museum in Sydreayd an outline of the
Peking skull is shown at the right. Profeséidenreich has
emphasized the observations that when three skulls are put in serie
namely theAustralian primitive, the Peking skull and a chimpanzee
skull, the Peking skull appears to be about half way between the tw
design and developmental ordéneAustralian primitive's skull is
higher in the crown, showing much greater brain capadity supra-
orbital depressions are less deep in the Peking than in the chimpan
and still less deep in thustralian primitive The supra-orbital ridges
which produce the prominent eyebrows are less pronounced in the
Australian primitive than in the Peking man, and still more prominer
the chimpanzed he prominent supra-orbital ridges of the chimpanze
face are shown in Fig. 48.

The age of the Peking skulls has been variously placed from sevi



hundred thousand to a million yea#sdistinguished anthropologist ha
stated that thAustralian primitives are the only people living on the
earth today that could be part of the first race of mankind. It is a ma
of concern that if a scale were extended a mile long and the decads
represented by inches, there would apparently be more degenerati
the last few inches than in the preceding nmilds gives some idea of
the virulence of the blight contributed by our modern civilization.

The foods available for these people are exceedingly limited in vi
and gquantitydue to the absence of rains, and unfertility of the soil. F
plant foods they used roots, stems, leaves, berries and seeds of gr:
and a native pea eaten with tissues @fdaand small animal¥he lage
animals available are the kangaroo and wallabyong the small
animals they have a variety of rodents, insects, beetles and grubs,
wherever available various forms of animal life from the rivers and
oceans. Birds and birds' eggs are used where availdigdg.are able to
balance their rations to provide the requisites for splendid body buil
and body repaiin several parts dfustralia, which originally supporte:
a laige population of the primitives, none are left except a few score
reservationsThese also are rapidly disappearifgeir fertility has beer
so greatly reduced that the death rate far exceeds the birth rate.

This group provides evidence of exceptionéicedncy in obeying the
laws of Nature through thousands of years, even in a parched land
exceedingly inhospitable because of the scant plant foods for eithel
or animalsWhile theAborigines are credited with being the oldest ra
on the face of the earth toddlgey are dying out with great rapidity
wherever they have changed their native nutrition to that of the moc
white civilization. For them this is not a matter of choice, but rather
necessitysince in a lage part ofAustralia the few that are left are
crowded into reservations where they have little or no access to na
foods and are compelled to live on the foods provided for them by ¢
white civilization.They demonstrate in a tragic way the inadequacy
the white man's dietary programs.

Chapter 11



Isolated and modernizedTorr es Strait islanders

IN STUDYING the relationship between nutrition and physical
characteristics, it is important to make observations at the point of
contact with civilization where as few factors as possible in the
environment have been modified by that contact. My previous studi
have shown that wherever groups of people were utilizing sea food
abundantly in connection with land plants including roots, greens ar
fruits, they enjoyed fine physical development with uniform
reproduction of the racial pattern and a very high immunity to denta
caries. For this particular study we wished to select a racial group i
on islands in tropical or subtropical climate, whose ancestral stocks
differed from those previously observed, and which was located at
of contact with modern civilizatiod high level of excellence might be
expected among the groups who were in process of being moderni
but were still utilizing the native foods.

For this study the inhabitants of islands nortAusdtralia were chose
in order to record the fefct on théAsiatic and Malay stocks at the poir
of contact of the north with the south and of the east with the west.
Torres Strait there are a number of fertile islands supporting popula
of from several hundred to a few thousand individuals edukse
groups are in an area of the sea that is well stocked with sea anime
and during the past they have beeriicigntly isolated to provide
protection.The racial stocks have retained their identities and includ
Papuans, New Guineans, Mobuia§§sgkuns, Kendals andonkas.The
splendid dental arches of these groups will be seen in the various
illustrations. Many of the girls are quite prepossessing, as may be s
Fig. 61.

FIG. 61. The inhabitants of the islands north of Australia have splendidly
built bodies with fine facial and dental arch form.



With the valuable assistance of thé@éls of theAustralian
Government we were able to make investigations on several island
theTorres StraitThe local administrator provided us with a governm
boat and personal introductions to the local chief and local
representatives of the governmafe were accompanied by the
administrator and by the general manager of the government stores
These stores have been located on the various islands, and the prc
derived from them is used for administrative expenses of the
governmentThey provide modern clothing in addition to foods, chiet
white flour, polished rice, canned goods, and su§ardies were made
on the various islands in the order in which the stores had been ins
on them. It is important to have in mind the nature of these islands.
are of volcanic origin and have rugged interiors with deep bays; oth
are of coral originAll are in a zone that is abundantly supplied with <
animal life, this being the scene of the richest pearl fishing industry
the world.

Badu Island had had the store for the longest period, namely twe
three years. Of the 586 teeth of twenty individuals examined, 20.6 |



cent had been attacked by tooth de€ythe individuals examined 95
per cent had dental caries. Unfortunatelyr stay at this island was
accompanied by a torrential downpour which made it veficdif for

us to carry forward our investigations. Had we been able to examin
mothers the figures doubtless would have been much higteer
children were examined at the school and showed 18.8 per cent of
teeth to have been attacked by tooth dethg men examined showed
21.9 per cent. Figures given me by Bibson, who had been taken by
the government to the island to make extractions, showed that he fi
as high as 60 per cent of the teeth had been attacked by toothFeece
the children of this group, 33.3 per cent had abnormal dental arche:
whereas only 9.1 per cent of the adults' arches were abnormally for

OnYork Island, 1,876 teeth of sixty-five individuals showed that 1
per cent had been attacked by tooth de€aythe women, this was 20.
per cent; for the men, 12.1 per cent; and for the children, 7 per ceni
the children, 47.1 per cent had abnormal dental arches; for the adu
per cent were &cted.The individuals on this island had been in coni
with the pearl fisheries industry for several years. Several of the me
been working on the fishing boat. Of the sixtyfive individuals examit
67.6 per cent had dental caries.

On Darnley Island, thirty-three individuals showed that of their 9C
teeth 5.7 per cent had been attacked by tooth d€baystore had been
established on this island recentipr the women, 16.6 per cent of the
teeth had been attacked; for the men, 6.3 per cent; and for the chilc
4.1 per cent. On this island, 29.6 per cent of the children showed
abnormal dental arches, and 14.3 per cent of the adults. Of the wh
group, 46.1 per cent had been attacked by dental caries.

On Murray Island where a store had recently been established, ¢
1,074 teeth examined for 39 individuals, only 0.7 per cent of the tee
had been attacked by tooth dedagr the women, this amounted to 2 |
cent; for the men, 1.7 per cent; and for the children, 0.26 per cent. (
12.8 per cent of the group had dental caries. It is significant that the
natives were conscious of a danger from the presence on the islanc
store providing imported food$his had been so serious a problem tt



there was a question whether it would be safe for us to land, since
last visit of the governmentfidials, blood was almost shed because

the opposition of the natives to the government s programresult of

our examination indicates that dental caries on these islands shows
incidence which has an apparent direct relationship to the length of
government stores have been established theseimmunity to dental

caries on this island is nearly 100 per cent. Of the adults, 14.3 per ¢
had abnormal dental arches, and of the children, 34.4 per cent.

Thursday Island is the location of the administrative center for the
group.Although it is the best sheltered harbor arfdraf protection for
small boats in th&orres Strait, it was not originally inhabited by the
natives.They considered it unfit for habitation because the soil was
poor that it could not provide the proper plant foods to be eaten witl
sea foods which are abundant about all of the islands. Nearly all of
whites inhabiting the islands of this district live on this islafitkey are
the families of the administrativefafers and of merchants who are
engaged in the pearl indust@wing to the infertility of the soil,
practically all of the food has to be shipped in except the little that tt
whites obtain from the sea. On the island there were many native
families, with children attending the native school, while their father
worked in the pearling fleet$hirty individuals in three fleets were
examined, and of their 960 teeth only thirty-five had been attacked
dental caries, or 3.6 per cent. Of these thirty individuals, five, or 16.
cent had abnormal dental archEse men who had teeth attacked by
dental caries informed me that this had happened after they had en
on the pearling vessels and began to use the foods provided there.
native school offhursday Island twenty-three children were examine
They were living in homes in which a considerable part of the food
purchased at the company stoiEse incidence of tooth decay was 12
per cent of their 664 teeth. Many of thd$mirsday Island children had
been born since their parents had begun using the commercial fooc
provided to the islander8mong twenty-three individuals, 43.5 per ce
had abnormal dental arches.

While these investigations were planned and carried out primarily



obtain data on the condition of the native races in contact with mod
white civilization, wherever possible, data were obtained on the whi
also. In a school for whites drhursday Island, fifty children were
examined with regard to their dental arches, but an embarrassing
situation was encountered with regard to the sensitiveness of the w
in the matter of having their children examined for dental caries. Fic
were obtained for the facial development which reveal that, out of tl
fifty children examined, 64 per cent had irregularities of facial and d
arch development. In the upper half of Fig. 62, will be seen a group
children photographed in the native school, and in the lower a grou
white girls photographed at the white schddle diference in their
facial development is readily sed@rhe son of the white teacher (Fig. €
left) had marked under development of his fade white population
lived laigely on canned food.

FIG. 62. School children from the two groups on Thursday Island. Note
the beautifully proportioned faces of the natives, and the pinched nostrils
and marked disturbance in proportions of the faces of the whites. The
dental arches of the natives are broad, while many of the whites have
very crowded teeth. The parents and children of the natives used native
foods while the parents and children of the whites used the modern
imported foods of commerce.



Hammond Island adloifshursday Island sti€iently close by to be
easily reached in small boagszcordingly, the people of this island ha\
access to the stores of the white settlemertrmmsday Island. Unlike
Thursday Island, Hammond Island is quite fertile. Of twenty-seven
individuals, all of native stock, 16.5 per cent of their 732 teeth had
attacked by dental caries, and 40 per cent of the individuals showe!
some deformity of the dental arch@fter examining the children at the
mission school, | inquired whether there were not families on the isl
that were living entirely isolated from contact with modern influence
was taken to the far side of the island to an isolated faflg family
had continued to live on their own resourclsey were raising
vegetables including bananas, pumpkins, and pawpaws. In the cas
the three girls in the familyne with a child five months of age, only
of their eighty-four teeth had been attacked by tooth decaf1 per
cent, as compared with 16.5 per cent for the entire group on this isl
These three girls all had normally developed dental arches and nor
featuresThree of the girls are shown in Fig. 88e inquired about the
mother and were told that she was out fishing, notwithstanding the



that the sea was quite roughile we were there, she came in with tv
fish (Fig. 63). Here was one of the principal secrets of their happine
and success in lifd.he Catholic priest who had clgarof the mission ol
this island told me that this family practically never asked for assist:
of any kind, and was always in a position to help othidrey were
happy and well nourished. It is important to note that the progressiv
degeneration in facial form which occurred in many of the families ¢
the other islands was not found in this family

FIG. 63. These pictures tell an interesting story. The grandmother shown
in the lower right knew the importance of sea food for her children and
grandchildren and did the fishing herself. Note the beautiful teeth and well
formed faces of her daughters.

The incidence of dental caries ranged from 20.6 per cent of all of
teeth examined for the various age groups on Badu Island to 0.7 pe
on Murray IslandA group of individuals from this island will be seen
Fig. 64. Note the remarkable width of the dental arches. Note also i
connection that the natives of this island are conscious of the supet



food of their locality and wish that their people were not required to
purchase food from the government stditee island is situated on the
Barrier Reef and has an abundant supply of smallTisa.swarms of
fish are often so dense that the natives throw a spear with several |
into the school of fish and when the spear is drawn back, there are
several fish on itThis condition provides abundant food for sharks r
of which could be seen surrounding the schools of small fish. Encir
the group, they dashed in, mouths open andaegbthemselves with the
mass of fish from the watdt seemed quite remarkable that the peop
were willing to go into the water to spear the fish within the zone
frequently approached by the sharks, but | was told by the natives t
when the fish are so abundant the sharks never attack human bein
of the natives rowed me in his canoe to a point where | could photo
the sharks at close rang@ show his disdain for the shark, he had nc
hesitancy in standing up in the end of the canoe and hurling his spe
into the side of the monst@ine spear was immediately thrown out by
the shark, which had not been frightenedisiintly to make it leave thi
scene of actiorThe sharks in my pictures were swimming so close t
the shore that the upper part of the tail was forced out of the, wkser
the back fin, in order to clear the bottom. It was a great revelation tc
watch the movement of the tail. Instead of swinging it from side to <
like other fish, with which | was familiathe shark would rotate its tail
half or three quarters of a turn in a motion like that of a propeller of
boat, then reverse the motion for the return trip. By a sudden incree
speed in this motion, the shark could dart ahead at a rapid rate, cor
small fish by encircling them, and finally make a dash through the
school with its mouth open. Hundreds of the small fish, in order to
escape, dart out of the water into the Hinis exposes them to the birds
a flock of which follows the sharks when they are feeding on the fis|
The birds dive down at the time they see the shark making his raid
catch the small fish as they dart out of the wates by the birds of pre
that the native fishermen from their lookout locate the schools of fis
While there is a diérence of opinion as to whether some species of
shark will attack human beings, we saw one pearl diver who bore
enormous scars received from the jaws of a shark.



FIG. 64. Natives on the islands of the Great Barrier Reef. The dental
arches here teach a high degree of excellence.

The procedure on one island is to snare the sharks by calling the
means of special sounds made by clapping together tg® taf shells
on the surface of the watdihis attracts the shark, and then the men
at a time go into the water with a sharp stick with which they guard
themselves against attagknoose made of rope of coconut fiber is
slipped over the shark's head and over the back fin. It is then allow«
tire out and is brought to shore. It was not unusual in a good seasol
the shark fishers to bring in three or four in a night's fishiing.
strength of the native swimmers is almost beyond bdliet.pearling
boats are frequently in great danger of being dashed to pieces on &
reef, since in those waters gales of fifty miles an hour are fregifent.
experienced some such gales. On one occasion, when a pearling kt
was wrecked some distance from an exposed rock, one strong swit
rescued and helped two dozen of the crew to the rock, and was hin
rescued after being in the water continuously for thirty-two hdus.
pearling boats feed their crewdaty on commercial provisiong/hen



the men have been continuously on the boats for one or two years,
often when they have been at sea using this food for six months, th
have rampant tooth decayhen the cavities approach or reach the pi
chambers the pain produced in the teeth by the high pressure in de
water produces such agony that they often have to give up pearling

Physical characteristics of all these residents ofdhees Strait
Islands, regardless of their tribal group, were, sturdy development
throughout their bodies, broad dental arches, and for all of those wi
always lived only on their native food, a close proximity to one hunc
per cent immunity to dental caridhese men are natural marinéreey
do not hesitate to make long trips even in rough seas in their home
crafts.They have an uncanny skill in determining the location of
invisible coral reefsThey relate the height of the swell as it rolls ovel
the reef to particular color tones in the wagdrof which were too
vague for me to see even when they were pointed out.

Among the inhabitants of tHorres Strait Islands, almost all
individuals who had been born before the foods of modern civilizati
had become available were found to have dental arches normal in 1
In many families, howeveliving on islands where a store had been
established for some time, and Dmursday Island where imported foo
had been available for several decades, many individuals were foul
who had been born since the use of imported fobusy had gross
deformities of the dental archd&shis fact is illustrated in Fig. 65 in
which typical depression of the laterals and narrowing of the upper
and abnormal prominence of the cuspids due to the lack of space fi
normal eruption may be seéhe facial deformity in two white boys is
seen in Fig. 66. Rampant tooth decay in white children is shown in
67.

FIG. 65. The contrast between the primitive and modernized natives in
facial and dental arch form is as striking here as elsewhere. These young
natives were born to parents who had adopted our modern foods of
commerce. Note the narrowed faces and dental arches with pinched
nostrils and crowding of the teeth. Their magnificent heredity could not
protect them.



FIG. 66. These children are from the white colony on Thursday Island.
Note the pinched nostrils and deformed dental arches with crowding of
the teeth. The boy at the left is a mouth breather.

FIG. 67. As everywhere these whites prefer the modernized foods and
pay the penalty in rampant tooth decay. They are in pathetic contrast with
the superb unspoiled natives. They are within reach of some of the best
foods to be found anywhere in the world and yet do not use them; a
typical characteristic of modern whites.



We are particularly concerned with data that will throw light on the
nature of the forces responsible for the production of these deformi
Since they do not appear to their full extent until the eruption of the
permanent teeth as part of the development of the adult, it is easy f
abnormality to be ascribed to the period of child grovtha result, it
has been related to faulty breathing habits, thumb sucking, posture
sleeping habits, of the child.

It would be dificult to find a more happy and contented people the
the primitives in th&orres Strait Islands as they lived without contac
with modern civilization. Indeed, they seem to resent very acutely tl
modern intrusionThey not only have nearly perfect bodies, but an
associated personality and character of a high degree of excellence
is continually impressed with happiness, peace and health while in
congenial presence.

These people are not ladbut they do not struggle over hard to obt:
food. Necessities that are not readily at hand they do not Thee.
home life reaches a very high ideal and among them there is practi



no crime.

In their native state they have exceedingly little diseaséd. B.
Nimmo, the government physician in charof the supervision of this
group, told me in his thirteen years with them he had not seen a sin
case of malignang¢yand had seen only one that he had suspected m
be malignancy among the entire four thousand native population. H
stated that during this same period he had operated several dozen
malignancies for the white population, which numbers about three
hundred. He reported that among the primitive stock otliectadns
requiring sugical interference were rare.

The environment of th€orres Strait Islanders provides a very liber
supply of sea foods and fertile islands on which an adequate quant
tropical plants are readily growharo, bananas, papaya, and plums a
all grown abundantlyl'he sea foods include tgg and small fish in gree
abundance, dugong, and a great variety of shellfisese foods have
developed for them remarkable physiques with practically complete
immunity to dental carie§Vherever they have adopted the white mai
foods, howeverthey sufer the typical expressions of degeneration, s
as, loss of immunity to dental caries; and in the succeeding genera
there is a marked change in facial and dental arch form with marke:
lowering of resistance to disease.

Chapter 12
Isolated and modernized New Zealand Maori

BECAUSE of the fine reputation of the racial stock in its primitive
condition, it was with particular interest that studies were made in N
Zealand. Pickerill (1) has made a very extensive study of the New
Zealand Maori, both by examination of the skulls and by examinatic
the relatively primitive living Maori. He states:

In an examination of 250 Maori skulls--all from an uncivilized age
found carious teeth present in only two skulls or 0.76 per cent. By t
the average of Mummery's and my own investigations, the incidenc
caries in the Maori is found to be 1.2 per cent in a total of 326 skulls
This is lower even than the Esquimaux, and shows the Maori to hay



been the most immune race to caries, for which statistics are availa

Comparing these figures with those applicable to the present tim
find that the descendants of the Britons Andlo-Saxons are #icted
with dental caries to the extent of 86 per cent to 98 per cent; and af
examining fifty Maori school children living under European conditic
entirely, | found that 95 per cent of them had decayed teeth.

It will be noted that the basis of computation in the above is
percentage of individuals with caries. | am using in addition to these
figures the percentage of teeth attacked by dental caries. Expresse
percentage of teethfatted the figure for Pickerill's group would be 0
or 1in 2,000 teeth.

We were deeply indebted to the governmehtials in New Zealand
for their invaluable assistance. In anticipation of making these studi
had been in correspondence with thiecdls for over two yearaVhen
we arrived aAuckland, New Zealand, on our wayAastralia, our ship
was in port for one daye were met by Colonel Saunders, Director ¢
Oral Hygiene in the New Zealand Department of Public Health who
been sent from the capitol\Akllington to ofer assistancé personal
representative of the Government was sent as guide, and transport
to the various Maori settlements in which we wished to make our st
was provided.



New Zealand is setting a standard for the world in the care of grc
children as well as in many other health probleisrge percentage o
the schools in New Zealand are provided with dental seiispecially
trained woman was in clge of the work in each school under Colont
Saunders' supervisiomhe operations performed by these young wor
on children far exceeded in quality the average that | have seen by
dentists imMmerica.Their plan gives dental care to children twelve ye
of age and undeprovided the parents express a wish that their child
receive that card.he service was being extended rapidly to all
communities. Since my return, | have learned that the work is beinc
organized to provide for every community of New Zealalite art of
the Maori gives evidence of their great ability and skill in sculpturing



Boys and girls do beautiful carving and weavilljnative buildings
and structures are embellished with carvings often in fine detail.

It was most gratifying to find neat and well-appointed denfaieof
buildings for both natives and whites, located besidega lanmber of
the public schools throughout New Zealand. In many communities 1
or three schools were served by the same opeGitddren were either
brought to the central dental infirmary or provision was made for an
operating room in the vicinity of each schobhe operator went from
district to districtA typical dental infirmary is shown in Fig. 68, with
Colonel Saunders and one of hiaént women operators in the
foreground. | had suggested that | should be glad to have observer:
the Department of Health accompany us or arrange to be present a
convenient places to observe the conditions and to note my
interpretations of them. From two to five such observers were gene
present, including the fifial representative of the departmenhe
planning of the itinerary was very greatly assisted by a Maori memt
Parliament, MrAparana Ngata.

FIG. 68. The New Zealand government provides nearly universal free
dental service for the children, regardless of color, to the age of twelve
years. This is a typical dental clinic maintained in connection with the
school system. They are operated by trained dental hygienists. The
director of the system, Colonel Saunders, is seen in the picture.

Although New Zealand is a new country with a relatively small
population, there being approximately only a million and a half
individuals, the building of highways has rapidly been extended to
include all modernized sections. In order to reach the most remote
groups it was often necessary to go beyond the zone of public



improvements and follow quite primitive trails. Fortunately this was
possible because it was the dry season. Even then many streams t
be forded, which would have been quite impossible at other seasor
the yearWe were able to average approximately a hundred miles of
travel per day for eighteen days, visiting twenty-five districts and
making examinations of native Maori families and children in native
schools, representing various stages of modernizatios.included a
few white schools and tubercular sanitariums.

Since over 95 per cent of the New Zealanders are to be found in
North Island, our investigations were limited to this island. Our itinel
started atWellington at the south end of the North Island and progre:
northward in such a way as to reach both the principal centers of n:
population who were modernized and those who were more isolate
This latter group, howevewas a small part of the total native
population. Detailed examinations including measurements and
photographic records were made in twenty-two groups consisting c
of the older children in public schools. In the examination of 535
individuals in these twenty-two school districts their 15,332 teeth
revealed that 3,420 had been attacked by dental caries or 22.3 per
In the most modernized groups 31 to 50 per cent had dental caries.
most isolated group only 2 per cent of the teeth had been attacked
dental cariesThe incidence of deformity of dental arches in the
modernized groups ranged from 40 to 100 per cent. In many distric
members of the older generations revealed 100 per cent normally fi
dental archeslhe children of these individuals, howevenowed a
much higher percentage of deformed dental arches.

These data are in striking contrast with the condition of the teeth
dental arches of the skulls of the Maori before contact with the whit:
man and the reports of examinations by early scientists who made
contact with the primitive Maori before he was moderniZdxkse
reports revealed only one tooth in 2000 teeth attacked by dental ca
with practically 100 per cent normally formed dental arches.

My investigations were made in the following places in the North
Island.The Pukerordubercular Sanatorium provided forty native Ma



for studiesThese were lgely young men and women and being in a
modern institution they were receiving the modern foods of the whit
New ZealandTheir modernization was demonstrated not only by the
high incidence of dental caries but also by the fact that 90 per cent
adults and 100 per cent of the children had abnormalities of the der
arches.

The Hukarera College for Maori girls is at Napidnese girls were
largely from modernized native homes and were now living in a moi
institution. Their modernization was expressed in the high percentac
dental caries and their deformed dental arches.

At the Nuhaka school an opportunity was provided through the
assistance of the governmenfi@éls to study the parents of many of 1
children.Tooth decay was wide-spread among the women and activ
among both the men and children.

The Mahia Peninsula provided one of the more isolated groups w
showed a marked d#rence between the older generation and the ne
These people had good access to sea foods and those still using tr
abundantly had much the best teétlgroup of the children who had
been born and raised in this district and who had livegtlaion the
native foods had only 1.7 per cent of their teeth attacked by dental

The other places studied were Raukok®eikaha, Rautoki, Rotarua,
Tehoro,Waiomio, Teahuahu, Kaikoh&Vhakarara, Mautauri Bay
Ahipara, Manukau, Rawena, Ellerslie, Qu&gctoria School at
Auckland andVaipawa.

New Zealand has become justly famous for its scefhbeySouth
Island has been frequently termed the SoutAgrs because of its
snow-capped mountains and glaciers. Of the 70,000 members of tr
Maori race living in the two islands, about 2000 are on the South Is|
and the balance on the North IslaWéhile snow is present on many of
the mountains of the North Island in the winter season, only a few ¢
higher peaks are snow capped during the sumviest of the shoreline
of the seacoast of the South Island is very rugged, with glaciers
descending almost to the s&ae coastline of the North Island is brok



and in places is quite ruggekhe approach to the Mahia Peninsula is
along a rocky coast skirting the baye most important industries of
New Zealand are dairy products, and sheep raising for wool.

The reputation of the Maori people for splendid physiques has pl:
them on a pedestal of perfection. Much of this has been lost in
modernization. Howevethrough the assistance of the government, |
was able to see many excellent physical specimens. In Fig. 69 will |
seen four typical Maori who retained much of the tribal excellence.
their fine dental archeé. young Maori man who stands about six fee
four inches and weighs 230 pounds was examifleel Maori men have
great physical endurance and good minds. Many fine lawyers and
government executives are Madrhe breakdown of these people cor
when they depart from their native foods to the foods of modern
civilization, foods consisting lgely of white flour sweetened goods,
syrup and canned goodde efect is similar to that experienced by
other races after using foods of modern civilizatibmpical illustrations
of tooth decay are shown in Fig. 70. In some individuals still in their
teens half of the teeth were decayBdke tooth decay among the white
of New Zealand andustralia was sever@his is illustrated in Fig. 71.
Particularly striking is the similarity between the deformities of the
dental arches which occur in the Maori people who were born after
parents adopted the modern foods, and those of the witiiegs well
illustrated in Fig. 72 for Maori boys. In my studies among other
modernized primitive racial stocks, there was a very high incidence
facial deformity which approached one hundred per cent among
individuals in tuberculosis sanatorighis condition obtained also in
New Zealand.

FIG. 69. Since the discovery of New Zealand the primitive natives, the
Maori, have had the reputation of having the finest teeth and finest bodies
of any race in the world. These faces are typical. Only about one tooth
per thousand teeth had been attacked by tooth decay before they came
under the influence of the white man.



FIG. 70. With the advent of the white man in New Zealand tooth decay
has become rampant. The suffering from dental caries and abscessed
teeth is very great in the most modernized Maori. The boy at the lower left
has a deep scar in his upper lip from an accident.



FIG. 71. Whereas the original primitive Maori had reportedly the finest

teeth in the world, the whites now in New Zealand are claimed to have

the poorest teeth in the world. These individuals are typical. An analysis
of the two types of food reveals the reason.



FIG. 72. In striking contrast with the beautiful faces of the primitive Maori
those born since the adoption of deficient modernized foods are grossly
deformed. Note the marked underdevelopment of the facial bones, one of
the results being narrowing of the dental arches with crowding of the
teeth and an underdevelopment of the air passages. We have wrongly
assigned these distorted forms to mixture of racial bloods.



Through the kindness of the director of the Maori Museum at
Auckland, | was able to examine many Maori skuliso views are
shown in Fig. 73The skulls belong in the pre-Columbian period. Nof
the splendid design of the face and dental arches and high perfecti
the teeth.

FIG. 73. The large collections of skulls of the ancient Maori of New
Zealand attest to their superb physical development and to the
excellence of their dental arches.



One of the most important developments to come out of these
investigations of primitive races is the evidence of a rapid decline ir
maternal reproductive ffiency after an abandonment of the native
foods and the substitution of foods of modern civilizatidms is
discussed in later chapters.

It was particularly instructive to observe the diligence with which
some of the isolated Maori near the coast sought out certain types
food in accordance with the tradition and accumulated wisdom of tt
tribes.As among the various archipelagos and island dwellers of the
Pacific, great emphasis was placed upon shell fish. Mol efas
made to obtain these in ¢gr quantities. In Fig. 74 (lower), will be seei
two boys who have been gathering sea clams found abundantly on
shores. Much of the fishing is done when the tide is out. Some grot
used lage quantities of the species called abalone oV Coast of
America and paua in New Zealand. In Fig. 74 (upper), a man, his w
and child are showm.he father is holding an abalone; the little girl is
holding a mollusk found only in New Zealand, the toharoa; the mott
holding a plate of edible kelp which these people use abundasitio
many sea bordering races. Maori boys enjoy a species of grubs wh
they seek with great eagerness and prize highly primitive Maori use
large quantities of fern root which grows abundantly and is very
nutritious.

FIG. 74. Native Maori demonstrating some of the accessory essentials
obtained from the sea. These include certain sea weeds and an
assortment of shell fish. It is much easier for the moderns to exchange
their labor for the palate tickling devitalized foods of commerce than to
obtain the native foods of land and sea.



Probably few primitive races have developed calisthenics and
systematic physical exercise to so high a point as the primitive Mac
On arising early in the morning, the chief of the village starts singiny
song which is accompanied by a rhythmic daites is taken up not
only by the members of his household, but by all in the adjoining
households until the entire village is swaying in unison to the same
tempo.This has a remarkably beneficiafedt in not only developing
deep breathing, but in developing the muscles of the, lpzdfiicularly
those of the abdomen, with the result that these people maintain
excellent figures to old age.

SirArbuthnot Lane (2) said of this practice the following:

As to daily exercise, it is shown here that every person capable o
movement can benefit by it, and | am certain that the only natural a
really beneficial system of exercise is that developed through long ¢
by the New Zealand Maori and their race-brothers in other lands.

The practical application of their wisdom is discussed in Chapter :



The Maori race developed a knowledge of Nature's laws and adc
system of living in harmony with those laws to so high a degree tha
were able to build what was reported by early scientists to be the m
physically perfect race living on the face of the eartiey
accomplished this Igely through diet and a system of social
organization designed to provide a high degree of perfection in theil
offspring.To do this they utilized foods from the sea very liberdlhe
fact that they were able to maintain an immunity to dental caries so
that only one tooth in two thousand had been attacked by tooth dec
(which is probably as high a degree of immunity as that of any
contemporary race) is a strongament in favor of their plan of life.
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Chapter 13
Ancient civilizations of Peru

IN THE foregoing field studies among primitive races we have beer
dealing chiefly with living groups. Since thgest Coast of South
America has been the home of several ancient cultures, it is import
that they be included with the living remnants of primitive racial stoc
in order to note the contributions that they may make to the problen
modern degeneratiofhe relationship between thedes Mountain
Range and the coast and the sea currents is such that there has be
created a zone, ranging from forty to one hundred miles in width
between the coast and the mountains, which for a distance of over
thousand miles is completely arithe air currents drifting westward
across SoutAmerica from thétlantic carry an abundance of moistur
When they strike the eastern foothills of Armedes they are projected
upward into a region of constant cold which causes the moisture to
precipitated as rain on the eastern slopes, and as snow on the east
Cordillera Range. Hence the name of the eastern range\Whibe
Cordillera, and that of the western range, which receives little of thit
rain, is the Black Cordillera. Between these two ranges is a great pl
which in the rainy season is well water&tie great civilizations of the
past have always utilized water from the melting snow through irrigi



ditches with the result that a vast acreage was put to agricultural us

The Humboldt Current which sweeps northward from the souther
fields and carries its chilly water almost to the equator has influence
development of thevest Coast of Southmerica.The efect of the
current on the climate is generally noticeable. One of the conspicuc
results is the presence of a cloud bank which hovers over the coasi
at an altitude of from one thousand to three thousand feet above se
for several months of the ye&@ack from the coast these clouds rest «
the land and constitute a nearly constant fog for extended panb@s
one passes inland from the coast up the mountains he moves from
which in winter is clammy and chillynto the fog zone, and then
suddenly out of it into clear sky and brilliant sunlight. It is of interest
the capital, Lima, is so situated that itfeu$ from this unhappy cloud
and fog situationWhen Pizarro sent a commission to search out a
location for his capital city the natives commented on the fact that h
was selecting a very undesirable location. Either on the coast or far
inland than Lima the climate is much more favorable, and these we
locations in which the ancient civilizations have left some very elab
foundations of fortresses and extended residential drbagyreat
expanse of desert extending from the coast to the mountains, with i
great moving sand dunes and with scarcely a sign of green life, is ¢
the least hospitable environments that any culture could choose.
Notwithstanding this, the entire coast is a succession of ancient bur
mounds in which it is estimated that there are fifteen million mummi
in an excellent state of preservatidihe few hundred thousand that he
been disturbed by grave robbers in search of gold and, sives been
left bleaching on the sanda/here had these people come from and v
were they buried her&he answer is to be found in the fact that
probably few locations in the world provided such an inexhaustible
supply of food for producing a good culture as did this area.lack of
present appreciation of this fact is evidenced by the absence of
flourishing modern communities, notwithstanding the almost contini
chain of ancient walls, fortresses, habitations, and irrigation system
be found along this coadthe Humboldt Current coming from the ice
fields of theAntarctic carries with it a prodigious quantity of the



chemical food elements that are mo&@ive in the production of a
vast population of fish. Probably no place in the world provides as ¢
an area teeming with marine lifEhe ancient cultures appreciated the
value of these sea foods and utilized them to theTh#y realized also
that certain land plants should be eaten with the sea fAodstdingly
they constructed great aqueducts used in transporting the water
sometimes a hundred miles, for the purpose of irrigating river bottol
which had been collecting the alluvial soil from fkedes through past
ages.These river beds are to be found from twenty to fifty miles apa
and many of them are entirely dry except in the rainy season in the
Andes. In the river bottoms these ancient cultures greye lqmantities
of corn, beans, squash, and other plarttese plant foods were
gathered, stored, and eaten with sea fobls.people on the coast hac
direct communication with the people in the high plateaus. It is of m
than passing interest that some twenty-one of our modern food plat
apparently came from Peru.

Where there is such a quantity of animal life in the sea in the forn
fish one would expect to find the predatory animals that live on fish.
group of these attack the fish from the air and they constitute the gr
flock of guanayes, piqueros and pelicans. For a thousand miles alo
coast, these fish-eating birds are to be seen in great winding queue
going to and fro between the fishing grounds and their nesting phdc:
other times they may be seen in great clouds, beyond computation
number fishing over an area of many square miles. On one island |
told by the caretaker that twenty-four million birds had their nests th
We passed through a flock of the birds fishing, which the caretaker
estimated to contain between four and five million birds. On one isl:
found it impossible to step anywheref, thfe path, without treading on
birds' nests. It is of interest that a product of these birds has constit
one of the greatest sources of wealth in the past for Peru, naneely
guano, which is the droppings of the birds left on the islands along
coast where they have their ne3tisrough the centuries these deposit
have reached to a depth of 100 feet in plaédsen it is realized that
only one-fifth of the droppings are placed on the islands, it immedia
raises the great question as to the quantity of fish consumed by the



birds.As high as seventy-five fish have been found in the digestive !
of a single birdThe quantity of fish consumed per day by the birds
nesting on this one island has been estimated to be greater than th
catch of fish dfthe New England coast per day

In addition to the birds, a vast number of sea lions and seals live
the fish.The sea lions have a rookery in the vicinity of Santa Island,
which was estimated to contain over a millidhese enormous animal
devour great quantities of fish. It would befidifilt to estimate how far
the fish destroyed by this one group of sea lions would go toward
providing excellent nutrition for the entire population of the United
StatesThe guano, consisting of the partially digested animal life of t
sea, constitutes what is probably the best known fertilizer in the wol
s thirty-three times as f&gient as the best barnyard manukeone time
it was sent in shiploads to Europe and the United States, but now ti
Peruvian Government is retaining nearly all of it for local Tibey have
locked the barn door after the horse was stolen, figuratively speakir
since the accumulation of ages had been carridoyafhiploads to othe
countries before its export was check&dthe present time all islands
are under guard and the birds are protedikdy are coming back into
many of the islands from which they had been driven and are re-ne
Birds are given two or three years of undisturbed life for producing
depositsThese are then carefully removed from the surface of the
islands and the birds are allowed to remain undisturbed for another
period.

A very important and fortunate phase of the culture of the primitive
races of the coast has been their method of burial. Bodies are care
wrapped in many layers of raiment often beautifully spuiith the
mummies articles of special interest and value are usually buried.
Implements used by the individuals in their lifetime were also put in
grave.With a fisherman there were placed his nets and fishing tackl
Almost always, jars containing foods to supply him on his journey ir
transition to a future life were left in the tomb. In some of the culture
the various domestic and industrial scenes were reproduced in pott
These disclosed a great variety of foods which are familiar to us. toc



Even the designs of their habitations were reproduced in pottery
Similarly their methods of performing gjical operations, in which the
were very skillful, were depicted. Fortunatdlye diferent cultures had
quite different types of pottery as well as quitdeliént types of
clothing.This makes it possible to identify various groups and indice
the boundaries of their habitations.

Their engineering feats disclosed skill in planning fortreSaesir
forts were probably impregnable from assault in that @lag materials
used for building their temples, abodes, and fortificatiorferdif
somewhat in various locatioriBaroughout the greater extent of the
coast of Peru, the walls of buildings were made of adobe often mar
thick and sometimes sixty feet higfhey had walled cities protected &
inner and outer lines of fortifications. It is particularly significant that
hardest metals that they are known to have had were copper and b
Silver and gold were quite plentifutheir sugical instruments were
flints and the operations that they were able to perform with these
instruments were very remarkabdan important instrument in warfare
consisted of a club with a star on the end made of copper or ¥{the.
this the opponent's skull was crushed in. One of the amazing featur
the various collections of skulls is thegarnumber that show the resu
of sugical operationsThese operations were apparently done for the
purpose of saving the life of the individu&he procedure was to
remove a section of bone in the center of the depressed area and r
depressed edges surrounding that arka.fact that a lge number of
these show abundant evidence of healing and repair clearly indicat
the individual lived for an extended period following the operation. |
some cases, the opening is apparently entirely closed in with new L
Some of these trepanning operations removed a quantity of bone o
area lage enough for a human hand to pass throgiroup of these
operated skulls are shown in Fig. The owner of the one on the lowe
row, left, probably died following the operation, as there is no evidel
of repair The others show good healing, which in some is very
extensiveA study of these trephined skulls reveals that 62 per cent
for months or years. In Fig. 75 (lower right), is seen a skull which st
a lage operationA part of the sugical procedure was to place a plate



gold over the opening in the skull for protection. One of these is shc

in the upper half of Fig. 76. Below is shown the healed scar after
removal of the gold plate.

FIG. 75. Trephined skulls of the ancient peoples of Peru. Their war
weapons were designed to produce skull fractures. Their surgeons
trephined the skulls, thus removing the depressed area. The large
percentage of operated skulls showing extensive healing indicates a
large percentage lived for months and years afterwards. Their surgical
flesh cutting knives were made of copper and bronze, the bone cutting of
mounted crystals. They used cocoa leaves (cocaine) as a sedative as the
natives do today.

FIG. 76. These ancient surgeons placed a gold plate over the skull
opening beneath the scalp to protect the brain. Above, two views are
shown of a skull with a gold plate in position and below the same skull
with the gold plate removed. Note that the skull opening is nearly healed
in. To the right below an extensive operation is shown.



The skill of the sugeons in amputations is illustrated by the potten
reproductions of amputated parts. One of these, for example, show
man with an amputated foot holding the stump of his leg with one h
while putting on a sock over the end of the stump with the other hat
The technic of amputation is shown in pottery form in Fig A73erious
disease of the foot is suggested, requiring amputation of the leg, hi
Note how the thigh bone was cut so as to provide a fleshcovered st
Below in Fig. 77 is shown a healed oblique fracture with good
adaptation.

FIG. 77. The skill of the ancient surgeons in plastic and bone surgery is
illustrated in the pottery jar above. In order to provide flesh for a pad over
the amputated bone stump the flesh is cut lower than the bone by
pushing the flesh up at the time the bone is cut. In the lower view good
healing is shown of a difficult oblique fracture.



When the Spaniards arrived to carry forward the conquest of Per
found the entire coastal area and upper plateaus under the control
culture oganized under the Inca rulers. Prior to the domination of th
culture, which had its origin in the high plateau couyrdggyveral other
cultures had developed along the coast in succeeding eras of domi
In northern Peru the Chimus developed a great culture that extende
over a long period of tim&heir capital city was at Chan Chan, inlanc
from the present coastal port of Saliverry and fieajillo. This city is
estimated to have contained a million people agument is
sometimes presented that at the time these ancient cultures lived tt
coastal areas were not arid desert but well supplied withTriaat.this
was not so is clearly evidenced by the fact that the walls were built
stucco made by mixing water with the available sand and rubble eit
continuous molds or in blocks that were built into the fort. Since the
blocks were only sun-dried they had very little resistance to rain. In
rainless desert land they have continued to stand through many cel
many of them probably through several thousand y&aese has been
vast change in the walls of the ruined city of Chan Chan within a de



and a half.

In 1925 this district was visited by a heavy downpour of rain whic
apparently exceeded any precipitation, not only through historic tim
but for many centuries precediniggmples, courtyards and military
defenses which were in splendid preservation before that downpou
reduced to a mere semblance of their former structure. Clearly thes
great cities and their defenses could not have been built of this mat
in the period when downpours were even occasional, let alone freq

It was, of course, the wealth of the ancient cultures that spurred ¢
conquistadors. It is very di€ult to estimate the per capita quantity of
gold available in those early cultur@hat gold and silver were abund:
is evidenced by the extensive use that was made of these metals fc
covering the walls of rooms and decorating public buildings with
massive plates, sometimes entirely encircling a building and the wa
its various roomsA considerable quantity of gold and silver has beet
taken from the burial mounds. One burial mound is reported to hav
yielded between six and seven million dollars worth of gold. So gre:
has been the activity of the grave robbers that the Peruvian Govern
has placed a ban on this enterprise though for a period it was allow
condition that a stated percentage was given to the Government.

One of the principal characteristics of the Chimu culture of the cc
area of northern Peru is shown in the type of pottery they prodaited
articles were realistic in desighhe pots show hunting scenes, fishincg
and domestic scenes, as illustrated abdkiey were very skillful in
reproducing features in nearly natural size. Many thousands of thes
portrait jars have been taken from the mounds of this disthetlocal
museum in the vicinity of Chan Chan, under the skillful direction of |
Larco Herrera at Chiclyan was reported to contain over twenty thou
jars and specimens taken from the mounds.

To the south of the domain of the Chimu culture, a very strong cu
was built up with very dierent characteristics known as the Naska.
While many of their habits of life, including their methods of providir
food, were similar to those of the Chimu culture, they were unique i



designs of their potteryhich were characterized by being allegorica
They used elaborate color designs and fantastic patiénslittle is
known as yet of the meaning of much that they haveWdiile sundials
of ancient design and build have been found in many parts of Peru,
not known to what extent they developed a knowledge of astronom
The pilot of the plane that flew us from LimaApequipa took us over
some very strange architectural designs of geometrical patterns wh
had discovered and which he suggested had not been reported upc
interpreted. | photographed some of these from thé&ladr straight lines
constituting the sides of some of the geometric figures are over a
thousand feet long and reveal a precision of the angles and a straic
of the ground structures which indicate the use of competent engint
equipment and a high knowledge of surveying.

One of the principal purposes of my trip to Peru was to study the
effect of the Humboldt Current, with its supply of human food, on th
ancient cultures which were buried along the coast. In other parts o
world, where Nature had provided the sea with an abundance of se
which was being utilized by native races, | found quite routinely
excellent physical development with typical broad, well-developed f
forms and dental arches with normal contours. In each of these gro
the people have reproduced quite closely the racial type in practica
members of the group. | have emphasized with illustrations this fac
connection with the Melanesians and Polynesians on eight archipel
of the Pacific Ocean, the Malay races on the islands noAbgifalia,
theAborigines ofAustralia along the east coast; also the Gaelics in t
Outer Hebrides, and the EskimosAtddska.

The activity of grave robbers in the ancient burial mounds has lef
skeletons strewn helter skelter where many of them have been
weathering, probably for yeaM/hile many of these had apparently
been deliberately smashedgamumbers were intact, and in a good
state of preservation. Some of the ancient cemeteries apparently
extended over areas covering a square mile; and as far as the eye
see the white bleaching bones, particularly the skulls, dotted the
landscape. Since there were several distinct cultures, | endeavored



make a cross section study of a number of these burial grounds in «
that a fair average of specimens might be obtaifiled.skulls were
handled by me, personaglignd lage numbers of them were
photographedAs | have mentioned, it was the ancient custom when
making the burials to inter objects that were of special interest to th
individuals, including the implements with which he had worked.
Fishermen's skulls are shown in Fig. 78 with their nets. It will be nof
that all these arches are broad and wide, that the third molars are v
formed and almost always well developed, and in good masticating
position. Notwithstanding the long period of interment the fabrics bt
with these people were often in a remarkably good state of preserv
Even the hair was well preservédcharacteristic of the method of
preparation for burial involved placing over the teeth a preparation i
was held in position by a strip of cloth which cemented the teeth qu
firmly to this strip with the result that when the mummy cases were
open the removal of this bandage removed the straight rooted teetf
therefore lage numbers of the skulls that were bleaching on the san
wastes were without the straight rooted teeth. Of course, these wot
readily tumble out at the slightest,jafter the mummified tissues had
decomposed from exposuiéhe teeth lost in this way would include
practically all of the upper and lower incisors, some of the bicuspids
third molars.

FIG. 78. The two skulls in the upper photograph apparently belonged to
fishermen of the Chimu culture as evidenced by the flattened back of the
head. Note the splendidly formed dental arches. In an examination of one
thousand two hundred and seventy-six skulls in succession | did not find

one with the typical deformities of our moderns.



Since our study was primarily concerned with the shape of the d¢
arches and facial form, these characteristics could be studied and
recorded with the straight rooted teeth removed. Fortunabelse are
some excellent collections of skulls in museums in Peru, with the s}
in position where they can be readily studied for the shape of the d¢
archesWhen we have in mind that from 25 to 75 per cent of individt
in various communities in the United States have a distinct irregulal
the development of the dental arches and facial form, the cause an
significance of which constitutes one of the important problems of tl
study the striking contrast found in these Peruvian skulls will be see
constitute a challenge for our modern civilizations. In a study of 1,2
skulls of these ancient Peruvians, | did not find a single skull with
significant deformity of the dental arches.

Since these investigations have apparently established the fact
problem is related directly to nutrition, and chiefly to nutrition in the
formative period, and, as we shall see, to a very early part of the
formative period, we have here evidence of a system of living that i
very closely in accord with Nature's fundamental laws of reproductis



Several studies have been made dealing with the incidence of dent
caries or tooth decay among these ancient cultliresauthor of "Bird
Islands of Peru" (1) states that in his examination of fifty mummies
succession he found only four with a tooth with dental carisis. again
IS in striking contrast to our modernized communities in which from
to 100 per cent of all the members of a community grouersiibm
dental caries. | have shown in connection with the Indians of the we
coast of Canada that in six highly modernized communities where t
Indians were using white man's foods, 40 per cent of all the teeth h
been attacked by dental cariAssimilar high percentage was found in
the Indians now living in Florida'he ancient burials in southern Flori
revealed apparent, complete immunitiiese were pre-Columbian
burials.

The skill of the primitive cultures of Peru in engineering as evider
by the irrigation systems has always been a subject of amazement
modern engineers. | visited in a valley fifteen miles from the Santa |
an ancient aqueduct which was said to be a hundred miles long. Ot
guide informed me that he had walked in it for thirty-five mil&h its
even grades, overflows and auxiliary channels for distribution, its
adaptation to the area to be watered, and the skill with which it was
through rock shoulders and its retaining walls built, it constitutes a
monument to engineering abilitylodern engineers have estimated tF
this aqueduct could deliver sixty million cubic feet of water a tafig.
79 will be seen a section where it has been carried through a rock ¢
and beyond will be seen a retaining wall used to carry the flume alc
the sheer face of a rockhe modern inhabitants of this community ha
carried away this retaining wall for use in the foundations of their ht
Below; in Fig. 79, will be seen a district of many hundreds of acres,
possibly a thousand, where the fields are laid out just as they were
hundreds of years ago when the primitive people were driven from-
habitat All this valley needs is water

FIG. 79. The ancient civilizations of Peru had skilled engineers. In the
upper view is seen one of the ancient aqueducts still intact for thirty-five
miles which modern scientists estimate was capable of delivering sixty

million cubic feet of water per day. They had no hardened tools or



blasting powder, yet they cut this channel through boulders and rocks.
Below is seen a valley covering thousands of acres once made fertile by
irrigation but now an arid desert.

In order to reach the burial places it was necessary to drive man
hundreds of miles over the arid desert inland from the cd&stvere
exceedingly fortunate in having as our interpreter and guidéliert
Giesecke, who for fourteen years was the Chancellor of Cuzco
University. With his excellent knowledge of the country and its
languages, with the credentials which gave us entry to the secludec
places, together with the kindness and helpfulness of the Peruvian
Government dicials in almost all localities, we were able to obtain
much valuable information. In an estimate of this culture not only th
arts, but their scientific skill should be included.

Since the primary object of this quest was to learn of fleegesicy of
these primitive people in the art of living in harmony with Nature's [e
and their methods for accomplishing this, it was desirable to find, if
possible, some living descendants of these people to gain from thei
information that had been handed do¥x® were told that there were ¢



few villages in an isolated section of the coast in northern Peru whe
inhabitants claimed descent from the ancient Chimu cultures of thai
This group was characterized by a flattening of the skull at the back
which classified them as short heads and is readily identifledvere
very fortunate in having the assistance of Commander Daniel Mattc
the PeruviaAirmy. He was able to utilize the police facilities for
locating typical old residents who could tell us much of the story of
race and its recent history as it had been handed down by word of |
In Fig. 80 will be seen one of these nonagenarians. He told us of
incidents that had been related to him by his great-greatgrandfathei
by the old people of that area, of the coming of Pizarro four hundre
years agoThe height of this man can be judged as he is seen stand
beside Mrs. Price, who is five feet three. His head is shown both frc
and side viewrevealing the flattened surface at the backancient
skull with typical flattening is also shown. Fortunately these people
living very closely in accordance with the customs of their ancestor:
They are fisherfolk, with a hardihood and skill that is in striking cont
with the lethagy of the modernized groupBheir fine physical
development, the breadth of their dental arches and the regularity c
facial features are in striking contrast to the characteristics noted ar
individuals in the modernized colonies. In Fig. 81 will be seen typic:
members of these colonies.

FIG. 80. The ancient Chimus flattened the back of the head, as shown in
the lower left, by placing the infant on a board. A descendant of the
Chimus is shown in the upper left with Mrs. Price, and in front and side
views at the right. Note that the back of his head is similarly flattened.



FIG. 81. Some descendants of the ancient Chimu culture are still living in
a few fishing villages in the north of Peru. They live, as did their
ancestors, largely on the sea food. Typical faces of this native stock are
shown in this photograph. Note the breadth of the dental arches and full
development of the facial bones.



The skill with which these men manage their fishing boats is insp
Even though the surf was rolling in great combers they did not hesi
to go out in either their small crafts carrying one individual or in thei
large sailboats carrying a dozen mé&he abundance of the fish in this
district is demonstrated by thedarcatch that each succeeding boat
brought to shore.

At the time the Spanish Conquistadors arrived in Peru one of the
unique of the ancient cultures held sway over both the mountain ple
and the coastal plains from Santiago of Chile northward to Quito,
Equadoy a distance of about 1200 mil@sis culture took its name fror
the ruling emperors called Incahe capital of thejrgreat kingdom was
Cuzco, a city located between the East\Aledt Cordillera Ranges of
theAndes.These parallel ranges are from fifty to two hundred miles
apart. Between them is situated a great plateau ranging from 10,00
13,000 feet above the s@de mountain ranges are snow-capped anc
include in Peru alone fifty peaks that are over 18,000 feet in altitude
ranging up to 22,185 feet in Mount Huascaran. Only Mdaoihcagua
in Chile is higherlt is 23,075 feet--the highest mountain in the



Americas.The air drift is across Soukmerica from east to west,
carrying vast quantities of water received by evaporation from the
Atlantic OceanThis moisture is precipitated rapidly when the clouds
forced into the chill of the highémndes. In the rainy season the great
plateau area is frequently well watered, though not ificgerfit quantity
to meet the needs of agriculture for much of the territaryhe past the
precipitation has been supplemented by vast irrigation projects usir
water from the melting snows. It is estimated that the population rul
over by the reigning Incas at the time of the coming of the Spaniard
reached five millions.

It is probable that fewf any, of the ancient or modern cultures of tf
world have ever attained a more highly perfectemoization of society
than had this Inca cultur&he ruling Inca was a benevolent despot, a
according to history unique in that he practiced most diligently all ot
laws he promulgated for his peopldiere was no povertyant or
crime. Every man, woman and child was specifically provided with i
necessitiesThe entire amount of tillable land was divided so that eve
man, woman and child had his assigned parcel. Everyone worked ¢
assigned by the properfiafal. While it is not appropriate here to go in
details, it is important that we have a bird's eye view of this great ctL
for which | will quote a paragraph froAgnes Rothery's "South
America,TheWest Coast andihe East." (2)

The people who erected this temple lived in order and health, unde
most successful communism the world has ever Jdw: land was
divided into three portions--one portion for the Inca, one for the Sur
one for the people, with seventy square meters for every boy and tt
five for every girl.The live stock and implements were similarly
apportioned and the land was ploughed, planted, and the crops gat
in strict rotation. First the fields of the Sun were cultivated, and ther
land of the aged, the sick, widows, and orphans was tended; then t
lands of the people, neighbors assisting one another; and last of all
lands of the Inca, with songs of praise and pmBcause this was the
service of their KingTo every living soul was given his tasks, accord
to his physical and mental capacities. He was prevented from oven



prohibited from idleness, cared for in illness and old age. Children v
taken by the Government when they were five and trained to the
profession where they were most needétkre was no hungemo crime
in the whole empire.

The Inca held his kingly &@te over the docile, industrious, and
contented mass not only through his royal blood, but through his wi
and kindness in caring for and guiding his subjects, his bravery jn w
and his statesmanship at horAkhough he set an example to his
subjects by following every law which he promulgated (astonishing
to our modern lawmakers!), he lived, as became his rank, in luxury
his garden were rows of corn moulded from pure gold with leaves ¢
pure silver and a tassel of spun silyas fine as silk, moving in the air
Llamas and alpacas, life-sized and cunningly fashioned from the sa
metal, stood upon his lawns, as they did in the courts afethiple of
the Sun.

Cuzco, the capital, is reported to have housed about two hundre:
thousand people at the time of the Spanish Conquest. It is situated
branch of the Urabamba River in a beautiful valley surrounded by f¢
mountain sides and towering snow-capped pinna€les Urabamba
River drains a laye area of the plateau lying to the south of Cuzco a
has cut a magnificent gge through the southern range of Areles
where it passes from the plateau to the eastern watershed and ther
theAmazon A little to the south of Cuzco the eastern and the westel
ranges of mountains approach and combine in a cluster of magnific
pinnacles and intervening valleys andggs, that are to be equalled b
no mountain scenery in the worltbday almost all travel from the
Andean Plateau north of this region, as well as from all areas along
coast, must proceed to the coast, thence down the coast by boat to
port of Mollendo which is often dangerous or impossible of approac
because of the heavy sed@ibe journey is made by train up through
Arequipa and over the western Cordillera Range oAtiaes into the
plateau country and from there northward to Cuzco. So great is this
natural barrier that the detour requires many days, and the crossinc
several divides ranging from fourteen to sixteen thousand feet abo\



sea.This was not necessary for the Incas who had built roads and
suspension bridges through these mountains from Cuzco to all part
the great empire. It is in this mountain vastness that the Inca rulers
constructed their most superb fortres$®hile the early Spanish
conquerors of the country knew that the nobility had great defenses
which they might retreat, the location of the fortresses was not knoy
Their greatest fortress was discovered and excavated by Profe¥gor
Bingham ofYale, under the auspicesYdle University and the
American Museum of Natural Histar¥his fortress and retreat is now
world famous as Macchu Piccu, and probably represents the highe:
development of engineering, ancient and in some respects modern
the American continent.

We are particularly concerned with the type of men that were cap
of such great achievement, since they were required to carry forwal
their great undertakings without the use of iron or the whiékile the
great Inca culture dominated the Sierras and the coast for several
centuries prior to the coming of the Spanish, and while they had the
seat of government and vast agricultural enterprises in the high Sie
Is of special interest that many of the most magnificent monuments
remaining today in stone were not constructed by the Inca culture, |
theTauhuanocan culture which preceded the Ifiba&. Incas were a par
of the Quechu linguistic stock, while thauhuanocans were a part of
theAymara linguistic stockT'he Incas had their capital in the high
plateau country about the center of Pa@he earlieTauhuanocan
culture centered in southern Peru near LEkeaca where their most
magnificent structures are to be found todage of the lagest single
stones to be moved and put into the building of a great temple in th
history of the world is to be found near Lakécaca.According to
engineers, there is no quarry known in an easily reached locality wi
such a stone could be quarried. It is conjectured that it was brought
hundred miles over mountainous counttys important to note that
many magnificent structures, evidently belonging to this ancient
Tauhaunocan culture, are found distributed throughtitean Plateau
from Bolivia to EquadorTheir masonry was characterized by the fitti
together of lage stones faced so perfectly that in many of the walls i



was dificult to find a crevice which had enough space to allow the
passage of the point of my pen knife, notwithstanding that these stc
were many-sided with some of them fifteen to twenty feet in length.
Figure 82 above will be seen a section of wall of the great fortress
Sacsahuaman overlooking Cuzco. Modern engineers seem unable
provide a satisfactory answer as to how these people were able to
these stones with the limited facilities available, nor is it explained r
they were able to transport and hoist some of their enormous monc
The walls and fortress of Macchu Piccu, as well as the residences ¢
temples, were built of white granite which apparently was taken fror
guarries in the bank of the river Urabamba, two thousand feet beloy
fortress.Without modern hoisting machinedyow did they raise those
mammoth stones? In Fig. 82 below is shown a typical section of we
One stone shown has twelve faces and twelve angles, all fitting
accurately its boundary stones. It is as though the stones were plas
pressed into a mould.

FIG. 82. The primitive peoples of the Andean Sierra built wonderful
fortresses and temples of cut stones which are assembled without mortar
and cut to interlock. The central stone, above, is estimated to weigh one
hundred and forty thousand pounds. Below the largest stone has twelve
faces and twelve angles.



The country is rugged. Over it passes the highest standard-gage
railroad in the world,--about 16,000 feet above sea l&¥.banks of
this river are protected for long distances by ancient stone retaining
walls. The native Indians live and herd their flocks of llamas and alp
up near the snow line, gely between 15,000 and 18,000 f8dte Incas
and their descendants now occupying the high Sierras Antles have
been thrifty agriculturistslhey turn the soil with a very narroweng,
slender bladed spade which they force into the ground, and with wt
they pry the ground up in chunkihey then break up the chunk$iese
spades were originally made of copper which they mined themselve
Cuzco is the archeological capital of SoAtherica, but its glory is in
the ancient fortresses and temples, rather than in the modern struci
As one passes through the streets, he will note that in many instant
foundations and parts of the walls of many of the modern Spanish
cathedrals and public buildings are of old Inca construction, of fine :
work surmounted by cheap rubble work and mortar superstructure.
Whereas the original Cuzco had running water and an excellent
sanitation system, modern Cuzco has deplorable sanitary condliian
following is quoted from th&Vest Coast Leadgpublished in Lima,



dated July 20, 1937: "Of a total 3,600 houses in the city of Cuzco 9
are without water or drainage; 2,400 are without light (windows) ant
1,080 completely lack any sanitary systems. It is not surprising,
therefore, that in some years the death rate exceeds the birth rate.

We are particularly concerned in studying these people to know t
sources of their great capacity for developing art, engineering,
government and socialganization. Can such a magnificent culture
brought about unless founded on a superb physical development
resulting from purely biologic forces?

Earthquakes are very frequent in Ameles.We experienced several
while in Peru. One of these opened up a cave in the mountainside |
Urabambavalley near which we were making studi€kse cave had jus
been explored and a number of ancient burials found. | was able to
examine a number of skulls from this cave which apparently repres
a pre-Spanish perio@he date of the burials could not be determined
The skulls were interpreted as belonging to an early Indian period.
Fig. 83 may be seen two typical skulls. Note the broad sweep of the
dental arches and freedom from tooth de¢ag third molars (wisdom
teeth) are well developed and in normal position for masticakivese
are typical of the entire group found in this burial place. It is very
evident that these individuals were provided with an adequate nutri
throughout the formative and growth periods, as well as during thei
adult life. This is significant because of the limited variety of foods
easily obtainable for the people in the high plateau country éfntes.

FIG. 83. Typical skulls of High Sierra Indians from a recently opened
burial cave. Note the breadth of the dental arches provided by excellent
development of the bones of the head.



The ancient Peruvians of both the coastal area and high plateau
country had developed superb physical bodies in each of the sever
cultures.This development had been brought about in spite of the bi
conditions prevailing with arid desert land extending from the coast
the mountains, and in spite of the severe climate of the high SiEneas
people utilized the wide variety of animal life from the sea in
conjunction with the excellent plant foods grown in the river basins"
the aid of irrigation. Over twenty of our common plants had their ori
in ancient Peru. In the high Sierras, their animal foods wegellar
limited to the llama, alpaca and wild animals. Each household, hgw
maintained a colony of guinea pigs. Owing to thédalifty of boiling in
the high altitudes, they found it necessary to roast their cereals and
meats.Their vegetable foods included potatoes, which were preserv
powder form by freezing and drying and pulverizing. Corn and seve
varieties of beans and quinua were their principal cerEaéslatter is a
small seed of very high nutritive value.
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Chapter 14



Isolated and modernized Peruvian Indians

IN ORDER to understand the living descendants of the ancient resi
of the highAndes it is essential that we know their environmé&heir
climate is cold at night the year arouldhile during the winter the
snow is deep in the high mountains, there is very little on the platea
since Peru is near the equator extending from 5 to 16 degrees sout
latitude.The sunshine is bright and warm even in winBansequently
they have pasturage for their animals the year around.

The only native domesticated animals of Amelean Plateau are the
llama and the alpaca. Both of these belong to the camel species, a:
the vicunaThe llama is the Indians' beast of burden inAhdes. Only
the males are usefihe animals are very docile and respond with
gentleness when treated with kindness. One continually marvels at
ease with which the Indian guides his loaded caravan with soft wort
motions, never with harshne3$e llama has many unique features a
beast of burden. It forages as it moves along and consequently mu:
driven very slowly Each animal will carry a burden not exceeding a
hundred pounds, and if more is placed on its back it will immediatel
down until the extra burden is remové@the llama has broad doubletot
feet like the camel which make it very sure-footed. It requires no sh
and exceedingly little care. It can thrive, howeweatly in the high
altitudes.The wool of the llama is coarse and is used for heaugh
garmentsThe alpaca is a little smaller than the llama and produces
very heavy wool of fine qualityAccustomed as this animal is to the
severe cold and the high altitudes, as well as to the rain and sun, it
fleece is both durable and warm. It is used extensively throughout t
world for suits for aviatorsl'he native colors vary from white to bluisfk
tints and from light to very dark browns. It accordingly provides very
stable colors for weaving directly into ponchos and native apgddrel.
vicuna is a much smaller animal than either the llama or alpaca. It |
one of the most highly prized coats of fur produced anywhere in the
world. This animal has never been domesticated; vast herds have li
wild on the high slopes of tiendes mountainslhe demand for vicuna
fur became so great that a million and a half of these animals were



in one year to obtain their fur pele result is that the Peruvian
Government has now completely forbidden their destructiba.
garments of the ruling class of the Incas were made of the vicuna w

One of the important objectives of my trip to Peru was to find anc
study if possible, some descendants of thseéean stocks. Fortunatel
large numbers of th&ymara linguistic stock, the descendants of the
Tauhuanocan culture, are still residing in southern Peru and Bolivia
where they are said to retain the essentials of their ancient method:
living. They constitute the principal native populations in the vicinity
LakeTiticaca and the high mountain plateaus of southern Peru and
northern Bolivia. | have always encounterediclifity in persuading the
native peoples to allow themselves to be photographed in their prin
costumesThey are usually willing to be photographed provided one
walit for them to put on some modern garment.

| am reminded of an experience on one of the South Sea Islands
there was need for roads, but no money with which to build them. L
were passed by the chiefs that anyone approaching a highway in n;
garb where he might be seen by a foreigner was subject to arrest a
payment of a fine which had to be worked out as labor in building rc
Of course, on that island no one would allow himself to be photogre
without some modern clothing. One boy presented himself wearing
single garment, a man's full dress vest, which had evidently reache
island in a missionary barrel.

The hats in the pictures in Fig. 84 are of native design and
manufactureThey are made of fur and are like our modern derbies |
construction.

FIG. 84. Descendants of the Tauhuanocans who were the most famous

ancient workers in stone. They live in the high Sierras of southern Peru

and northern Bolivia. They belong to the Aymara linguistic division. They
make fur felt hats and are skilled agriculturists.



It is important to note the roundness of the features éfyimaras,
the wide development of the nostrils for air intake and the breadth ¢
dental arches. Many of them had been transported several hundrec
miles to a cdke plantation because of their adeptness and skill in sc
imperfect cofee beans from the ruAs | watched them | found it
difficult to move my eyes fast enough to follow their fingers and picl
from the moving run the undesired or imperfectly formed keriiis.
revealed a superb development of coordinafitve wisdom of these
Aymaras is discussed in Chapter 21.

| was very anxious to study the Incas irfedt#nt parts of the high
Andes, particularly some of the original type in the vicinity of Cuzco
their ancient capitall hroughout théndean Plateau, the Indians from
the higher elevations bring down their wares on market days to exc
with Indians from other localities, as well as to meet and visit with tf
friends.They are very industrious and one seldom sees a woman, €
shepherding the stock or carrying a burden, who is not busily enga
spinning woolWhile their wool is obtained in part from sheep that hi
been imported, a great deal of it is obtained from the alpacas which



the llamas, are raised in the high altitudes where the Indians alway:
prefer to live. | was fortunate in making contact with several groups
Indians in high altitudes through the kindness of the pref@gsoup of
Indians from the high mountains of the Urabaribldey near Cuzco is
shown in Fig. 85An examination of this group of twenty-five reveale
the fact that not one tooth had been attacked by dental caries and t
all ages, the teeth normally due were present.

FIG. 85. The Quichua Indians living in the high Andes are descendants of
the Incas. They live at high elevations, up to 18,000 feet, where they
raise herds of llamas and alpacas. They weave their own garments and
have great physical endurance. They can carry over 200 pounds all day
at high altitudes in the manner shown at the lower right.

In Fig. 85, lower right, may be seen a typical Indian oAtiges
carrying a heavy load.he Indians of this region are able to carry all (
two hundred to three hundred pounds, and to do this day afte&tday
several of the ports, these mountain Indians have been brought doy
the coast to load and unload fe&f and freight from the shipBheir
strength is phenomenal.



In approaching the study of the descendants of the Inca culture,
important to keep in mind a little of their history and persecution unt
the Spanish rulélo this day they are bitter against the white man for
treachery that has been meted out to them on many occasheirs.
leader was seized under treach&he agreement to free him, if the
designated rooms were filled with gold as high as a man could reac
was broken and their chief killed after the gold was obtained. It is
recorded that some six million of them died in the mines under forc:
labor and poor foods under the lash of their Spanish oppressors. In
places they still keep themselves aloof by staying in the high mount
of theAndes with their flocks of llamas and alpaciisey come down
only for trading As in the past, they still weave their own garments.
Indeed, they provide practically all of their necessities from the loca
environmentTheir capacity for enduring cold is wonderflihey can
sleep comfortably through the freezing nights with their ponchos
wrapped about their heads and with their legs and feetTaeg.wear
two types of head coveone inside the otheBeveral individuals are
seen in Fig. 85. Many of them have faces that show strong charactt
personality

The women of this district wear felt hats which can be turned up ¢
down according to the weath&iine examples of weaving were worn
the women.

In Fig. 86 will be seen two young men who had just come down {
the high mountains to a government schdbk one in the lower
photograph is still wearing his native costuffiee one in the upper ha:
discarded his native costume for white man's trousers. Note the fine
development of his chest, the splendid facial development and fine
and dental arches. It is important to keep in mind that these people
living in a rarified atmosphere and that, because of the high altitude
need greater lung capacity and stronger hearts than do the people
at sea levelThe ratio of oxygen content is reduced about half at 10,(
feet.

FIG. 86. The chest development, of necessity, must have large lung
capacity for living in the rare atmosphere of the high Andes. The boy



shown above has a magnificent physique, including facial and dental arch
development. Below is seen the typical clothing worn up among the
snows. Even in frosty weather they are bare below the knees.

The broad dental arches of these Indians are shown in Fig. 87. N
the extensive wear of the teeth at the upper left. Much of the food is

eaten cold and dry as parched corn and beans. Such rough foods ¢
wear the teeth down.

FIG. 87. The superb facial and dental arch development of these high
Andean Indians is shown above. The man at the upper left was said to be
very old yet he climbs the mountains up into the snows herding the
llamas and alpacas. The teeth have a very high state of perfection. Long
and vigorous use has worn the teeth of the old people.



Market days which usually occur on Sunday present an interestir
sceneThe Indians travel long distances with their wares for exchan
They have no currency and exchanges are made ggibeg.

Where these Indians have become modernized, the new generat
shows typical changes in facial and dental arch form as reported fo
other groupsThere is also a marked character reaction which will be
discussed in detail in Chapter 19. In Fig. 88 are shown four typical
modification patterns due to the influence of modernization after the
foods of the white man have displaced the native dietary

FIG. 88. The modernization of the Sierra Indians through the introduction
of foods of modern commerce has produced a sad wreckage in physique
and often character. The boy at the upper left is a mouth breather
because his nostrils are too small to carry sufficient air. The girl at the
upper right has a badly underdeveloped chin and pinched nostrils. Both
boys below have badly narrowed arches with crowding teeth.



An important item in the life of th&ndean Indians is the satisfactiol
they get from chewing cocoa leaves from which is made our moder
cocaine. In order to extract the alkaloid they chew with these leaves
ash produced by the burning of a particular plahts drug is chewed a
tobacco, one Ige quid will last for several hours. Practically every
Indian carries in a little pouch a quantity of these leaves in dried for
The efect of this drug is to increase their capacity for endurance. It
makes them unconscious of hunger and fatifjheough our interpreter
we frequently asked them regarding the comfort or nourishment the
obtained from the leaves and were told that they often preferred the
leaves to food when they were on a journey and carrying heavy loa
was informed that they can increase the quantity of the drug used t
point at which they are quite unconcious of pain and able to endure
injuries without sufering, and operations without discomfort. Since
packets of these leaves were found in the burials near the coast, it
that the drugs were used throughout Peru in early times. It is also
interest that several of the skulls taken from the cave in theAnidés,
were found with trephine operations in the skulls similar to those foi



in the burials along the coast.

The physical perfection and development of the present and past
Andean population has been accomplished in spite of theudty of
building and maintaining good bodily structure at the high altitude w
dairy products have not been and are not at presemeadart of the
nutritional program. In this regard the ancient and contemporary pe
of theAndes difer radically from the present and past groups of peo
who live in the high valleys of Switzerland anitbet where milk is
plentiful. The cow sheep, horse and pig have been imported into the
highAndean countries during the last four hundred years since the
Spanish Conquests, but they have not acclimatized eHsdyearlier
cultures were of course, dependent upon the llama, alpaca, wild de
birds and guinea pig for animal food¥hile there have been vast buri
mounds built and preserved in the coastal regions where the absen
rain and the dry sand have added materially to their preservation, tt
rainy seasons have established verfeteiht conditions for skeletal
preservation in the high altitudes. Nevertheless,gelaumber of
skeletons in good state of preservation have been recovered.

The highAndean plateau extends throughout the length of Peru
between the mountain chaii$e present Indian stock was studied in
four different places in the high plateau countihe farthest north being
Huaras. In this area we were materially assisted by the governor of
province who very kindly sent messengers and brought down Indiai
families from high altitudes to the police headquarters at HuEn&s.
place is at an elevation of aboudt,Q00 feetWe had an opportunity to
study also many who had come from the higher altitudes to the mai
to sell their wares. Huaras lies in a fertile valley that has been in col
with modern civilization for many decaddshis vicinity, therefore,
provided a wide range in classes of people, from Indians who are
isolated to those who are living in highly modernized groups. In adc
to the opportunity for studying the older people there were opportur
for studying adolescents in the two high schools, one for girls and c
for boys. Some were pure-bloods who had been highly isolated in t
formative and childhood periodEhe mixed-bloods had been



considerably modernized@here were some whites. | was told by the
prefect and others who were well informed that there was quite a di
difference between the Indians who were living in the high northern
Cordillera, the westerAndean range called the Black Mountains, ant
those living in the eastern rangeVWghite MountainsThe latter were
physically much better built and were least moderniZgpical low
immunity to caries and changes in facial and dental arch form were
found in these modernized groups.

Another important area in which the native Indians were studied v
Chiclayo.This district is unique in Ige part because of the influence
the modern civilization at Lima with which it is connected by the
railroad.The native market here is verydarand occupies about a mil:
of the main street of the town, through which ndfitagxcept pedestria
traffic can pass while the market is in sessidme town has been unde
the influence of the Spanish since the time of the Conquest. It has 1
colonial buildings and a lge cathedral. It has not, howeyver
accommodations for the influx of tourists who come out of curiosity
the purchase of Indian ward¥ith the aid of the prefect, even though
public accommodations were available, we were made very comfor
in the soldiers' barrackas the Indians came down from the mountair
to display and sell their wares, they were brought to us at the barra
Since this district has been in quite intimate contact with the nutritio
the modernized capital, we found here many individuals showing ty
degeneration of the teeth and dental arches.

The adaptation of racial characteristics to the environment in whi
they have developed is very strikingly illustrated in the Indian cultur
theAmazon jungle districtWe were very fortunate in being able to mi
studies of some groups living at present as did their ancestors throt
countless centuries in tignazon basinWe were greatly pleased and
impressed with the splendid physiques and fine personalities of ma
the individuals of the groups.

The abundance of rain, the fertility of the soil and the warm clima
make plant growth most luxuriant on the eastern slopes éifrities. It
is of interest that in passing from the capital, Lima, across the dese



stretch between the ocean and the mountains and then up the wall
Andes to an altitude of sixteen thousand feet and then down to the
plateau at about twelve thousand feet and up again over the easter
and down into thdmazon basin, one has passed through the tropics
temperate zone and sub-arctic zones with varieties of plant life
corresponding to eacA.distance of a few hundred yards will often
divide the limits of particular birds and flowek&hen one reaches the
foothills of theAndes on the eastern side, he is in a region of rushin
streams teeming with fish, a region of tropical fruits and vegetables
in this setting that some of the finest Indians we have seen were en
life in its fullness.The type of shelter is very simple, indeed, consistil
as it does of a framework covered with banana and palm |a&eesere
privileged to meet by special arrangement about thirty of this tribe v
had been brought from some distance by tfieials of the Perene
Colony, owned and operated by the Peruvian Corporation. In Fig. 8¢
be seen the chief and one of the noble women of his refiheg.
understood that they would have their pictures taken and came dre
royal regaliaTypical countenances are seen in Figs. 90 andil$dse
people have very kind faces with broad dental arches, and a high s
of humor They decorated their faces especially for their photograph
the entire group associated with this chief | did not find a single toof
that had been attacked by dental cafiée fine dental arches are
illustrated in Figs. 90 and 91. Many of these young men had really |
countenances, such as would rate them as leaders in modern scier
culture.

FIG. 89. Jungle Indians from the Amazon. This is the chief of a tribe who
came prepared to have their pictures taken in their tribal regalia. Note the
splendid features of both and the noble carriage of the woman.



FIG. 90. The facial and dental arch development of the jungle Indians
was superb and the teeth were excellent and free from dental caries.
Note the complete development of the dental arches and nostrils.

FIG. 91. The excellence of skeletal development of the jungle Indians as
expressed in the faces and dental arches, is illustrated in these views.
Their foods were selected from the animal life of the streams and the

bush together with native plants.



In another tribe, howeveasf the same racial stock fefts to
modernize had been in operation for some time by a miseenfood
of this latter group had been distinctlyested by their contact with the
modern group. By reducing the animal foods, the change in physice
efficiency, and appearance of tooth deagaymost marked. In Fig. 92
above will be seen typical cases of rampant tooth decay with exten:
loss of the teeth. In Fig. 92 below are shown two of the first generai
following the adoption of the modernized type of diet in this group. |
the narrowing of the faces with crowding of the teeth. Note the defo
dental arches.

FIG. 92. At the point of contact of these jungle Indians with modernization
where it included a change from their native diet tooth decay became
rampant as shown. A marked change in facial form occurred
accompanied by crowding of the teeth in the new generation.



The native foods of thegenazon Jungle Indians included the liber:
use of fish which are very abundant in bothAn@azon and its branche
particularly in the foothill streams; animal life from the forest and
thickets; bird life, including many water fowl and their eggs; plants ¢
fruits. They use very lgre quantities of yucca which is a starchy root
guite similar to our potato in chemical contéfttis is not the yucca of
North America.

The Peruvian Indians, in the highlands and in the eastern waters|
theAndes, and also in tmazon Basin, have built superb bodies wi
high immunity to dental caries and with splendidly developed facial
dental arch forms while living on the native foods in accordance wit
their accumulated wisdoriivhenever they have adopted the foods of
modern civilization and have displaced their own nutrition, dental ce
has been found to be wide-spread; and in the succeeding generatic
following the adoption of modern foods, a change in facial and dent
arch forms has developethe modernized foods which displaced the
native foods were the typical white man's dietary of refined-flour



products, sugasweetened foods, canned goods, and polished rice.

Chapter 15
Characteristics of primitive and modernized dietaries

IF PRIMITIVE races have been mordieient than modernized groups
in the matter of preventing degenerative processes, physical, ment:
moral, it is only because they have been mdieieht in complying
with Nature's lawsWe have two procedures that we can use for
evaluating their programs: first, the interpretation of their data in ter
of our modern knowledge; and second, the clinical application of th
procedures to our modern social problems. Specificsilige the greate
success of the primitives in meeting Nature's laws has been based
primarily on dietary procedures, it becomes desirable first, to
evaluatetheir dietary programs on the basis of known biologic
requirements for comparison with the foods of our modern civilizatic
and second, to test their primitive nutritional programs by applying t
equivalents to our modern families.

The advance in our knowledge of body-building and body-repairil
materials from a biochemical standpoint makes it possible even witl
limited knowledge of aganic catalysts, to draw comparisons betweel
the primitive and modernized dietaries. If we use the generally acce
minimal and optimal quantities of the various minerals and vitamins
required, as indicated by Sherman, (1) we shall have at once a yartc
for evaluating the primitive dietaries.

Of the eighteen elements of which the human body is composed
which are presumably essential, several are needed in very small
guantitiesA few are required in liberal quantitiéldhe normal adult
needs to receive from the foods eaten one-half to one gram of calci
lime per dayFew people receive more than one-half of the minerals
present in the food'he requirements of phosphorus are approximate
twice this amount. Of iron we need from one-seventh to one-third o
gram per daySmaller amounts than these are required of several ot
elements. In order to utilize these minerals, and to build and mainta



functions of various @ans, definite quantities of variougyanic
catalysts which act as activating substances are neBuese include
the known and unknown vitamins.

Unlike some experimental animals human beings have not the al
to create some special chemical substances (not elements) such a:
vitamins within their bodies. Several animals have this cap&oty
example, scuryywhich is due to a lack of vitamin C, cannot be prodt
readily in rats because rats can manufacture vitamin C. Similakgts
cannot be produced easily in guinea pigs, because they can synthe
vitamin D.The absence of vitamin D and adequate minerals produc
rickets in young human beings. Neither rickets nor scurvy can be
produced readily in dogs because of the dogs' capacity to synthesi:
vitamins C and DWe are not so fortunate. Similarthe absence of
vitamin B (B1) produces in birds and man severe nervous system
reactions, such as beri-berhese symptoms are often less pronounc
or quite diferent, in other animals.

From our knowledge of the dietaries used by the various primitive
racial stocks we can calculate the approximate amounts of the ming
and vitamins provided by those dietaries, for comparison with the
amounts provided by modernized foods. Our problem is simplified t
the fact that the food of the white man in various parts of the world |
built from a few fundamental food factors, has certain quite constan
characteristics. Hence the displacing diets are similar for the severe
modernized groups herewith considered.

As a further approach to our problem, it is important to keep in mi
that, in general, the wild animal life hasgaly escaped many of the
degenerative processes whicfeat modern white peopled/e ascribe
this to animal instinct in the matter of food selection. It is possible tf
man has lost through disuse some of the normal faculty for conscio
recognizing body requirements. In other words, the only hunger of \
we now are conscious is a hunger for ggeo keep us warm and to
supply powerln general, we stop eating when an adequate amount
enegy has been provided, whether or not the body building and
repairing materials have been included in the fdd@ heat and engy



factor in our foods is measured in calories. In planning an adequate
a proper ratio between body building and ggeamits must be
maintained. It is important to keep in mind that while the amount of
body-building and repairing material required is similar fofeddnt
individuals of the same age and weight, it is markedhgdinht for two
individuals, one of whom is leading a sedentand the othean active
life. Similarly, there is a great ddrence between the amount of body-
building and repairing material required by a growing child or an
expectant mother and an average adult.

There are certain characteristics of the various dietaries of the
primitive races, which are universally present when that dietary pro:
IS associated with a high immunity to disease and freedom from
deformities. In general, these are the foods that provide adequate s
of body-building and body-repairing materi@he use by primitives, of
foods relatively low in calories has resulted in forcing them to ege la
quantities of these foods, in order to provide the heat andyener
requirements of the bod{he primitives have obtained, often with gre
difficulty, foods that are scarce but rich in certain elements. In these
foods were elements which the body requires in small quantities,
including minerals such as iodine, coppaanganese and special
vitamins. In connection with the vitamins it should be kept in mind tl
our knowledge of these uniqueganic catalysts is limited’he medical
profession and the public atdgrthink of vitamin D as consisting of ju
one chemical factpiwhereas, investigations are revealing continually
new and additional factorA.recent review (2) describes in considera
detail eight distinct factors in vitamin D and refers to information
indicating that there may be at least twelve. Cledrlg not possible to
undertake to provide an adequate nutrition simply by reinforcing the
with a few synthetic products which are known to represent certain
these nutritional factors. By the mass of the people g& |las well as b
members of the medical profession, activatgmsterol is considered t
include all that is necessary to supply the vitamin D group of activai
to human nutrition.

The various dietary programs of primitive races which appear to |



successful in controlling dental caries and deformities may be divids
into three groups based upon the sources from which they derive tt
minerals and fat-soluble activators. | do not use the term vitamins

exclusively because as yet little is known about the whole group of
organic catalysts, although we have considerable knowledge of the
limited number which are designated by the first half dozen letters ¢
alphabet. Most lay people and members of the medical and dental

professions assume that the six or eight vitamins constitute practice
that are needed in an adequate nutrifidrese aganic activators can be
divided into two main groups, wateoluble and fat-solublén essentia
characteristic of the successful dietary programs of primitive races |
been found to relate to a liberal source of the fat-soluble activator g

When we discuss the successful dietary programs of the various
groups from the standpoint of their ability to control tooth decay anc
prevent deformity we find that for the people in the high and isolate:
Alpine valleys their nutrition is dependentdaly on entire rye bread al
dairy products with meat about once a week and various vegetable
fresh in the summer season and stored for the winter séasanalysis
in my laboratory of the dairy products obtained from the Loetschent
Valley in Switzerland through a series of years has shown the vitan
content to be much higher than the average throughout the world fc
similar foods during the same seasdr®e milk in these high valleys is
produced from green pasturage and stored green hay of exception:
high chlorophyll contenfThe milk and the rye bread provided minera
abundantly

The diet of the people in the Outer Hebrides which proved adequ
for maintaining a high immunity to dental caries and preventing
deformity consisted chiefly of oat products and sea foods including
wide variety of fish available ther&his diet included generally no dail
products since the pasture was not adequate for maintaining cattle.
grain was the only cereal that could be matured satisfactorily in tha
climate. Some green foods were available in the summer and some
vegetables were grown and stored for wintérs diet, which included :
liberal supply of fish, included also the use of livers of fish. One



important fish dish was baked cod's head that had bedadstuth oat
meal and chopped cods' livef$is was an important inclusion in the
diets of the growing childrehe oats and fish, including livers,
provided minerals and vitamins adequate for an excellent racial sto
with high immunity to tooth decay

For the Eskimos dflaska the native diet consisted of a liberal use
organs and other special tissues of thgdanimal life of the sea, as w
as of fish.The latter were dried in lge quantities in the summer and
stored for winter usé& he fish were also eaten frozen. Seal oil was us
freely as an adjunct to this diet and seal meat was specially prized
was usually available. Caribou meat was sometimes availdide.
organs were usedheir fruits were limited lagely to a few berries
including cranberries, available in the summer and stored for wintet
Several plant foods were gathered in the summer and stored in fat
frozen for winter uséA ground nut that was gathered by Thmdra mice
and stored in caches was used by the Eskimos as a vegetable. Ste
certain water grasses, water plants and bulbs were occasionally us
The bulk of their diet, howevgwas fish and lge animal life of the sea
from which they selected certaingans and tissues with great care ar
wisdom.These included the inner layer of skin of one of the whale
species, which has recently been shown to be very rich in vitamin C
Fish eggs were dried in seas®hey were used liberally as food for th
growing children and were recognized as important for growth and
reproductionThis successful nutrition provided ample amounts of fa
soluble activators and minerals from sea animal life.

For the Indians living inside the Rocky Mountain Range in the fai
North of Canada, the successful nutrition for nine months of the yes
was lagely limited to wild game, chiefly moose and caribou. During
summer months the Indians were able to use growing plants. Durin
winter some use was made of bark and buds of trees. | found the Ir
putting great emphasis upon the eating of tigaws of the animals,
including the wall of parts of the digestive tract. Much of the muscle
meat of the animals was fed to the dogs. It is important that skeleto
rarely found where lge game animals have been slaughtered by the



Indians of the NorthThe skeletal remains are found as piles of finely
broken bone chips or splinters that have been cracked up to obtain
much as possible of the marrow and nutritive qualities of the bones
These Indians obtain their fat-soluble vitamins and also most of the
minerals from the gans of the animalgn important part of the
nutrition of the children consisted in various preparations of bone
marrow both as a substitute for milk and as a special dietary ration.

In the various archipelagos of the South Pacific and in the island:
north ofAustralia, the natives depended greatly on shell fish and va
scale fish from adjacent sed$iese were eaten with an assortment of
plant roots and fruits, raw and cook&dro was an important factor in
the nutrition of most of these groups. It is the root of a species of lily
similar to "elephant ears" used for garden decoratioAsn@rica
because of its lge leaves. In several of the islands the tender younc
leaves of this plant were eaten with coconut cream baked in the lea
the tia plant. In the Hawaiian group of islands the taro plant is cooki
and dried and pounded into powder and then mixed with water and
allowed to ferment for twenty-four hours, more or less, in accordanc
with the stifness of the product desirethis is called poi. Its use in thi
form was comparable infefiency with its use on other archipelagos :
a boiled root served much as we use potatoes. For these South Se
Islanders fat-soluble vitamins and many of the minerals were suppli
the shell-fish and other animal life from the sea.

The native tribes in eastern and cemidfaica, used lage quantities of
sweet potatoes, beans, and some ceiddisre they were living
sufficiently near fresh water streams and lakegdajuantities of fish
were eaten. Goats or cattle or both were domesticated by many trik
Other tribes used wild animal life quite liberalome very unique and
special sources of vitamins were used by some of these tribes. For
example, in certain seasons of the year great swarms geawarged
insect develop in Lak¥ictoria and other lake3.hese often accumulate
on the shores to a depth of many inciié®y were gathered, dried anc
preserved to be used in puddings which are highly prized by the na
and are well spoken of by the missionarfgsother insect source of



vitamins used frequently by the natives is the ant which is collected
great ant hills that in many districts grow to heights of ten feet or me
In the mating season the ants develop wings and come out of the a
in great quantities and go into the air for the mating prodésse
expeditions are frequently made during or following a réine natives
have developed procedures for inducing these ants to come out by
covering over the opening with bushes to give tlfecebf clouds and
then pounding on the ground to give an imitation of NAla.were told
by the missionaries that one of the great luxuries was an ant pie bu
unfortunately they were not able to supply us with this delidaasts of
Africa like many other districts are often plagued by vast swarms of
locusts.These are gathered ind@ quantities, to be cooked for
immediate use or dried and ground into a flour for later Tisey
provide a rich source of minerals and vitamifise natives oAfrica
used the cereals maize, beans, linga linga, millet, anf kKaifn,
cooked or roasted. Most of these were ground just before cooking.

Among theAborigines ofAustralia we found that those living near t
sea were using animal life from that source liberatlgether with the
native plants and animals of the laftiey have not cultivated the lanc
plants during their primitive life. In the interidhey use freely the wild
animal life, particularly wallahykangaroo, small animals and rodents
All of the edible parts, including the walls of the viscera and internal
organs are eaten.

The native Maori in New Zealand, usedjuquantities of foods fron
the sea, wherever these were available. Even in the inland food de|
mutton birds were still available in & quantitiesThese birds were
captured just before they left the ne3isey developed in the rockeries
about the coast, chiefly on the extreme southern coast of the South
Island.At this stage, the flesh is very tender and very fat from the
gorging that has been provided by their paréhe value of this food fo
the treatment of tuberculosis was being heralded quite widely in bo
Australia and New Zealand. In the primitive state of the islands lar
quantities of land birds were available and because of the fertility of
soil and favorable climate, vegetables and fruits grew abundantly in



wild. Large quantities of fern root were us&dhere groups of the Mao
race were found isolated &ofently from contact with modern
civilization and its foods to be dependengkly on the native foods,
they selected with precision certain shell-fish because of their uniqt
nutritive value.

A splendid illustration of the primitive Maori instinct or wisdom
regarding the value of sea foods was shown in an experience we h;
while making examinations in a native school on the east coast of |
North Islands. | was impressed with the fact that the children in the
school gave very little evidence of having active dental caries. | ask
the teacher what the children brought from their homes to eat at the
midday lunch, since most of them had to come too great a distance
return at noon. | was told that they brought no lunch but that when
school was dismissed at noon the children rushed for the beach wh
while part of the group prepared bonfires, the others stripped and d
into the sea, and brought up aguspecies of lobsterhe lobsters were
promptly roasted on the coals and devoured with great relish. Othei
foods are pictured iRkig. 74

The native diet of the tribes living in the islands nortAastralia
consisted of liberal quantities of sea foolsese were eaten with a
variety of plant roots and greens, together with fruits which grew
abundantly in that favorable climate. Few places in the world have ¢
favorable a quantity of food for sea-animal life as these waters whic
provide the richest pearl fisheries in the wollldis is evidence of the
enormous quantity of shell-fish that develop there. Here fabeéast
coast ofAustralia, are to be found some of thegykst shell-fish of the
world. It was a common occurrence to see these shells being used
natives for such purposes as water storage and for bath tubs of a s
approximately that of a wash tubustralia and New Zealand are near
enough to théntarctic ice cap to have their shores bathed with curre
coming from the ice fields, currents which abound in food for sea
animals.The great barrier reeffathe east coast é&ustralia extends
north to within a few leagues of New Guinea. Murray Island is near
north end of this barrieifhe fish in the water at times form such a de



mass that they can be scooped into the boats directly from the sea.
Fishermen wading out in the surf and throwing their spears into the
schools of fish usually impale one or several.

The incidence of tooth decay on this island was less than one pe
of all of the teeth examinednother important sea food in these wate
was dugong, referred to as sea cow in northern watkisanimal is
very highly prized but is becoming scaré¢e found its meat very mucl
like lamb. It lives on the vegetation of the sea floor in shallow waser
we flew over the bays of Easteknstralia going northward in search ¢
colonies of nativéborigines, we could see these sea animals pastul
in the clear water among the ocean plants.

During these investigations of primitive races, | have been impre:
with the superior quality of the human stock developed by Nature
wherever a liberal source of sea foods exisi®éeése zones of abundan
marine life were lagely in the wake of the ocean currents drifting frot
the ice fields of the pole$he Humboldt Current is probably the most
liberal carrier of marine life of any of the ocean currents. It leaves tr
field of theAntarctic and bathes the west coast of Sdutterica from
its southern tip nearly to the equatehere the coast line changes
direction and the Humboldt Current is deflected out into the ocean.
meets here a warm current coming down from the coast of Central
America, Panama and Columbia. If the superb physiques that Natu
established among the Maori of New Zealand, the Malays of the Isl
north ofAustralia, the Gaelics of the Outer Hebrides and the natives
several of the archipelagos of the Pacific, owe their superior physic
development to sea foods, we should expect to find that the tribes \
have had contact with the great Humboldt Current food would also
superb physiques. Unfortunatelery little has been known of the
ancient cultures that have developed along the coast of Chile and F
has been reported that of all the Indian tribes of SAmthrica, those in
Patagonia were the most stalwaitile the west coast of Peru is bath
by the Humboldt Current with its nearly inexhaustible supply of hun
nutrition, the lands bordering that shore are among the most desole
deserts of the world’he zone between t#erdes Mountains and the



coast for approximately a thousand miles is utterly barren, consistir
moving sand dunes and jagged promontories. Practically the only b
in this waterless, treeless desert is to be found in the few ribbons of
water that trickle down from the melting snows of Ameles Coastal
RangeThis coast has no rainy seasdhisy vegetation grown, now or |
the past thousands of years, has had to be watered from the limitec
supply aforded by these rivers which seem so insignificant when
compared with the vastness of the territdityese river bottoms contair
the alluvial deposits from th&ndes and are very rich when watered. |
has been only by means of gigantic engineering undertakings that t
water from these rivers has been carried through great irrigation dit
sometimes fifty to a hundred miles long for the purpose of making i
possible to utilize these river bottom lands for agriculture.

In many of the primitive tribes living by the sea we found emphasi
the value of fish eggs and on some animal forms for insuring a high
physical development of growing children, particularly of girls, and ¢
high perfection of dépring through a reinforcement of the mother's
nutrition. It is also important to note that in several of the primitive tt
studied there has been a consciousness that not only the mother st
have special nutrition, but also the fatHarthis group very great value
was placed upon a product obtained from a sea form known locally
the angelote or angel fish, which in classification is between a skate
a sharkThe young of the angelota are born alive, ready for free
swimming and capable of foraging for themselves immediately at bi
Twenty to thirty young are born in one littdhe eggs of the female
before fertilization are about one inch in diameséghtly oval but
nearly sphericallThey are used as food by all, but the special food
product for men is a pair of glands obtained from the nidlese glands
weigh up to a pound each, when they are diibédy have a recognizec
value among the natives for treating cases of tuberculosis, especial
controlling lung hemorrhage¥he sea foods were used in conjunctior
with the land plants and fruits raised by means of irrigation in the ri\
valleys.Together these foods provided adequate nutrition for
maintaining high physical excellence.



In Chapter 13 | have discussed the probable order of these ancie
cultures and the possible extent of their durati@my little is known of
their origin. Evidence has recently been discovered in Panama indi
that both the wealth and the culture of Peru were carried northward
maritime conquerors and that the cultures of CeAradrica, including
the Maya culture may have had their origins in these ancient culture
Peru.

While the coastal area of Peru saw the development of many
magnificent cultures through past ages, the highlands of Peru also
left much evidence of superior attainments and wisddra.two great
Indian linguistic groups of th&ndean highlands of today are #hgmara
of Southern Peru and Bolivia and the Quichus of central and northe
Peru.TheAymara are credited with being the descendants of the
Tauhuanocan culture which preceded the Incan culture in the highlz
The Quichu are credited with being the descendants of the Incan ct
which had its zenith just prior to the coming of the Spaniards. In Ch
14 | have shown photographs of these racial stocks as they are fou
today in theAndean Sierras. It may be possible that in former times-
vast mountain ranges provideddarherds of grazing wild animals of t
deer family Because of the vastness of the population and the extel
which all available land surfaces were utilized for agriculture, it doe:
seem possible that wild animal life could have been an adequate sc
of nutrition. The members of the camel famitire llamas, alpacas, anc
vicunas were utilized for food. Of these the first two were used to
considerable extent as they are tod#kien it is recognized that in the
Sierra the available water is d¢gly that provided to the streams from i
melting snows and from rains in the rainy season, it will be realized
these sources of fresh water could not provide the liberal quantity o
ijodine essential for human growth and development. It was, accord
a matter of great interest to discover that these Indians used regula
dried fish eggs from the sea. Commerce in these dried foods is cari
today as it no doubt has been for centukiésen | inquired of them wh
they used this material they explained that it was necessary to mair
the fertility of their women. | was informed also that every exchange
depot and market carried these dried fish eggs so that they were al



available Another sea product of very great importance, and one wt
was universally available was dried kelp. Upon inquiry | learned tha
Indians used it so that they would not get "big necks" like the white:
The kelp provided a very rich source of iodine as well as of cppper
which is very important to them in the utilization of iron for building i
exceptionally dfcient quality of blood for carrying oxygen liberally at
those high altitudeg\n important part of their dietary consists today ¢
in the past of potatoes which are gathered and frozen, dried and
powdered, and preserved in the powdered faims powder is used in
soups with llama meat and other products. Since the vitamin D grot
activators is absent from nearly all plant products but must be
synthesized in animal bodies from the plant foods, where itgsliar
stored in ogans, an adequate source had to be providezlIndians of
the highlands of Peru maintained colonies of guinea pigs which wel
used in their stew3.he ancient burials also show that the guinea pig
a common source of food since mummified bodies of this animal wi
found.This is significant since of all the animals that are used for
experimental work the guinea pig is probably the mdgtieft in
synthesizing vitamin D from plant foodBhey are very hardyhey live
on a great variety of green plant foods and twigs and are very prolif
They apparently played a very important part in the physical excelle
of the ancient cultures.

It is unfortunate that as the white man has come into contact witf
primitives in various parts of the world he has failed to appreciate tr
accumulated wisdom of the primitive racial stocks. Much valuable
wisdom has been lost by this means. | have referred to the skill of t
Indians in preventing scurvy and to the many drugs that we use wh
the white man has learned of from the primitives.

In this connection the Indians of British Columbia, who have bee
efficient in preventing scuryyhave a plant product for the prevention
and cure of diabete$his has recently become known to the white m
through the experience of a patient who was brought into the hospi
Prince Rupert, British Columbia, as reported in the Canadian Medic
Journal, July 1938. Prince Rupert is near the boundary between Bri



Columbia andhlaska on the coasthe patient came to that hospital fc
an operation and suddenly showed signs of diabetes, which require
treatment with lage doses of insulin. DRichard Geddes Lge asked
him regarding the history of hisfa€tion and what he had been taking
He was told that for several years he had been using an Indian
preparation which was a hot water infusion of a root of devil's-club
which is a spinyprickly shrub.This medicine was in common use by
British Columbia IndiansThe material was obtained and used in this
hospital for the treatment of diabetes and was found to be quite as
efficient as insulin and had the great advantage that it would be tak
mouth whereas the insulin which is destroyed in the stomach by the
process of digestion must be injectédey could see very little
difference in the &tiency of this preparation whether taken internall
or used hypodermicallyrhis promises to be a great boon to gear
group of individuals suéring from diabetes. It is also probable that it:
use will prevent the development of diabetes and since the Indians
it for other afections it may also become a very important adjunct in
modern preventive medicine.

One of the sources that | have found to be helpful in studying
primitive races is an investigation of knapsacks. | have asked for th
privilege of seeing what is carried in their knapsacks. | found dried 1
eggs and dried kelp in the knapsacks in the Aiglfes. It is also of
interest that among this group in thedes, among those in central
Africa, and among th&borigines ofAustralia, each knapsack contains
a ball of claya little of which was dissolved in waténto this they
dipped their morsels of food while eatifidheir explanation was to
prevent "sick stomachThis is the medicine that is used by the native
these countries for combating dysentery and food infections. It is th
treatment that was given me when | developed dysentery infection
centralAfrica while making studies ther&he English doctor in Nairob
whom | called in said he would give me the native treatment of a
suspension of clayt proved very déctive.An illustration of the way in
which modern science is siowiy adopting practices that have been |
in use among primitive races, is to be found in the recent extensive
that is made of clay (kaolin) in our modern medicifi@s is illustrated



in the following: (3)

In the course of an expedition to LakBcaca, SoutiAmerica,
financed by the Percy Sladeustees in which one of us (HWR) took
part, an interesting observation was made in regard to the diet of th
Quetchus Indians on the Capachica Peninsula near Poese people
are almost certainly descendants of the Incas and at the present tin
very primitively. They exist lagely on a vegetable diet of which potatc
form an important part. Immediatelyefore being eaten, the potatoes
dipped into an aqueous suspension of,dgyrocedure which is said tc
prevent "souring of the stomach."

We have examined this clay and found it to consist of kaolin
containing a trace of ganic material, possibly coumarin, and
presumably a decomposition product of the grass from underneath
the clay is dugThe local name for the clay is Chacco, and the Indiar
distinguish between good and bad qualitiéss dietetic procedure is
universal among the Indians of the Puno district, and is probably of
ancient origin.

Such a practice by a primitive people would appear rather remar
in view of the comparatively recent introduction of kaolin into model
medicine as a protective agent for the gastric and intestinal mucose
as a remedy for bacterial infections of the gut.

It is of interest that both the British aAcherican Pharmacopeias he
added kaolin to their list during the last two decades.

The Indians of the past buried, with their dead, foods to carry the
their journey From an examination of these one learns that in many
respects the Indians living in the high Sierras are living today very r
as their ancestors did during past centuries. Items of importance nc
in the past are parched corn and parched beans which are nibbled
people walk along carrying their heavy burdéimlay these are the on
foods eaten on many long journeWe found the parched beans plea:
to taste and very satisfying when we were hungry

The Indians of thdmazon Basin have had a history veryafiént



from either those of the high Sierras of Aredes or those of the coast:
region.The fact that vast areas of thmazon Basin have not only nev
been surveyed, but never even penetrated, indicates the nature of i
isolation of these group¥ery little progress has been made in tHeref
to conquer or modernize these Indiah$ew explorers have made
expeditions into parts of the interior and have reported the characte
of the plant and animal life, as well as of the native races. Our sole
contact was with the tribe which came to thdea®plantation to assist
the gathering and the harvest of thefeefbeans. In Chapter 14 | have
described these people in considerable detail. Sind&ntiagon Basin
has vast quantities of rain as well as abundant streams from the ea
watershed of thAndes, the tribes live Igely in tropical jungles where
there is an abundance of watBEney are expert, accordingiy the use
of river crafts and in fishing for the various types of marine life. Unlil
the Indians of the higAndes or of the coast regions they are not
agriculturistsThey live on wild native foods almost entireljhey are
expert with the blow gun, with the bow and arrow and in snaring wit
both nets and loop$hey use very lge quantities of a tuber root calle
yucca which has many qualities similar to the roots of the edible val
of the lily family. This plant is boiled and eaten much as are potatoe
They use also lge quantities of fish from the streams, birds and smi
animals of the land, together with the native fruits including banana
Their dietary provides a very liberal supply of minerals and vitamins
together with an adequate quantity of carbohydrates, fats and prote

In evaluating the nutritive value of the dietary programs of primitr
races and our modernized cultures, it is important that we have a
yardstick adequately adjusted to make computation in terms of spe
body needs for building good bodies and maintaining them in good
health.The advance in modern chemistry has gone far toward makii
this possible.

The problem of estimating the mineral and activator contents, in ¢
words the body-building and repairing qualities of the displacing foc
used by the various primitive races, is similar in many respects to
estimating these qualities in the foods used in our modern white



civilizations, except that modern commerce has transported usually
the foods that will keep well’hese include chiefly white flousugay
polished rice, vegetable fats and canned goods.

Very important data for typicélmerican dietaries are now available
provided by the Bureau of Home Economics, United States Departt
of Agriculture, and also by the Bureau of Labor Statistics, United St
Department of Laboirhese surveys provide a basis of estimating tht
nutrition of various income groups both with regard to the type of fo
selected in ouAmerican communities and the quantities of each typ
used, together with the chemical content of these foods expressed
guantitatively Those who wish to have detailed reports are referred
the bulletins of the above departments. In my clinical studies of the
mineral constituents of individuals fefted with dental caries and otht
disturbances of physical deficiendyind a wide range of variation in
the calcium, phosphorus and fat-soluble activator content of the die
used, although in general the calorie content is adeditatelatter
factor is controlled by appetit€hese computations reveal that the
individuals studied have a calcium intake ranging from 0.3 to 0.5 gr
and a phosphorus intake of from 0.3 to 0.6 grarhe.minimum adult
requirements as provided by such an authority as Sherman, whose
figures are used by the United States Department of Lalefor the
average adult 0.68 of a gram of calcium and 1.32 grams of phospht
per day It can be seen readily that the amounts given above are far
of the minimum even if individuals absorbed from the foods all of th
minerals presenf question arises at this point as to tHecincy of the
human body in removing all of the minerals from the ingested foods
Extensive laboratory determinations have shown that most people
absorb more than half of the calcium and phosphorus from the fooc
eatenThe amounts utilized depend directly on the presence of othe
substances, particularly fat-soluble vitamins. It is at this point proba
that the greatest breakdown in our modern diet takes place, namely
the ingestion and utilization of adequate amounts of the special
activating substances, including the vitamins needed for rendering
minerals in the food available to the human systfenecent report by
the Council on Foods of thlemerican Medical (4Association makes



this comment on spinach:

Spinach may be regarded as a rich source of vitaraird as a
contributor of vitamin C, iron and roughage to the diet. It is therefor:
valuable food. (But) the iron is not well utilized by infants . . . (and) 1
feeding of spinach is of no value during early infancy as a source o
calcium.

Even though calcium is present in spinach children cannot utilize it.
have been published showing that children absorb very little of the
calcium or phosphorus in spinach before six years offadjdt
individuals vary in the étiency with which they absorb minerals and
other chemicals essential for mineral utilization. It is possible to stal
for minerals that are abundant in the foods eaten because they can
utilized without an adequate quantity of the fat-soluble activators.

FIG. 93. This figure shows the rapid healing of a fractured femur of a boy
four and onehalf years of age suffering from convulsions due to
malnutrition. His fracture occurred when he fell in a convulsion. There
was no healing in sixty days. After reinforcing his nutrition with butter
vitamins the healing at the right occurred in thirty days. Whole milk
replaced skim milk and a whole wheat gruel made from freshly ground
whole wheat replaced white bread.



This is illustrated in the following cas&.minister in an industrial
section of our cityduring the period of severe depression, telephone
stating that he had just been called to baptize a dying dt&lchild
was not dead although almost constantly in convulsions. He thougt
condition was probably nutritional and asked if he could bring the b
the ofice immediatelyThe boy was badly emaciated, had rampant t
decayone leg in a cast, a very bad bronchial cough and was in and
of convulsions in rapid succession. His convulsions had been gettir
worse progressively during the past eight months. His leg had beer
fractured two or three months previously while walking across the r
when he fell in one of his convulsions. No healing had occurred. Hi:
consisted of white bread and skimmed milk. For mending the fractu
the boy needed minerals, calcium, phosphorus and magnesium. Hi
convulsions were due to a low calcium content of the blabaf these
were in the skimmed milk for the buttet removed in the cream
contains no calcium nor phosphorus, except tradesprogram
provided was a change from the white flour bread to wheat gruel m
from freshly ground wheat and the substitution of whole milk for
skimmed milk, with the addition of about a teaspoonful of a very hig
vitamin butter with each feeding. He was given this meal that evenil
when he returned to his home. He slept all night without a convulsic
He was fed the same food five times the next day and did not have
convulsion. He proceeded rapidly to regain his health without recur
of his convulsions. In a month the fracture was unitach views of the
fracture are shown in Fig. 93, one before and one after the treatme
weeks after this nutritional program was started the preacher called
home to see how the boy was getting along. His mother stated that
boy was playing about the doorstep, but they could not see him. Sh
called but received no answeresently they spied him where he had
climbed up the downspout of the house to the second Slarieing
scolded by his mothghe ran and jumped over the garden fence, thu
demonstrating that he was pretty much of a normal g boy's
imperative need, that was not provided in white bread and skimmec
milk, was the presence of the vitamins and other activators that are
whole milk but not in skimmed milk, and in whole wheat, freshly



ground, but not in white flouHe was restored to health by the simple
process of having Nature's natural foods restored to him.

This problem of borrowing from the skeleton in times of stress m:
soften the bones so that they will be badly distoitéds is frequently
seen as bow legan illustration of an extreme condition of bone
softening by this process is shown in Fig. 94, lower section, which i
skeleton of a monkey that was a house pet. It became very fond of
sweets and was fed on white bread, sweetened jams, etc., as it ate
same table with its mistress. Note that the bones became so soft th
pull of the muscles distorted them into all sorts of curves. Naturally
body and legs were seriously distorted. In this condition my patient,
whom | was serving professionglgsked me for advice regarding her
monkey's deformed legs and distorted bodyiggested an improved
nutrition and provided fat-soluble vitamins consisting of a mixture o
high vitamin butter oil and high vitamin cod liver oil with the result tr
minerals were deposited on the borders of the vertebrae and joints
the surfaces of the bones as shown in the illustrafimis. of course,
could not correct the deformity and the animal was chloroformed.

FIG. 94. This boy, age 5, had suffered for two and one-half years from
inflammatory rheumatism, arthritis and heart involvement. Upper left
shows limit of movement of neck, left wrist, swollen knees and ankles.
The middle upper view shows the change in six months after
improvement of his nutrition, and at right his change in one year. Below is
shown the grossly demineralized and deformed skeleton of a pet monkey
being fed on sweets and pastries.



The necessity that the foods selected and used shall provide an
adequate quantity of fat-soluble activators (including the known
fatsoluble vitamins) is so imperative and is so important in preventir
part of our modern degeneration that I shall illustrate its need with
another practical case.

A mother asked my assistance in planning the nutritional progran
her boy She reported that he was five years of age and that he had
in bed in hospitals with rheumatic feyarthritis and an acute heart
involvement most of the time for the past two and a half years. She
been told that her boy would not recqv&r severe were the
complicationsAs is so generally the case with rheumatic fever and
endocarditis, this boy was $eifing from severe tooth decdn this
connection thédmerican HearAssociation has reported that 75 per c
of heart involvements begin before ten years of age. My studies ha
shown that in about 95 per cent of these cases there is active tooth



The important change that | made in this boy's dietary program was
removal of the white flour products and in their stead the use of fres
cracked or ground wheat and oats used with whole milk to which wi
added a small amount of specially high vitamin butter produced by
pasturing on green wheat. Small doses of a high-vitamin, natural cc
liver oil were also addedt this time the boy was so badly crippled w
arthritis, in his swollen knees, wrists, and rigid spine, that he was b
and cried by the houwith the improvement in his nutrition which wa:
the only change made in his care, his acute pain rapidly subsided, |
appetite greatly improved, he slept soundly and gained rapidly in w:
In the first view to the left, in Fig. 94, the boy is shown sitting on the
edge of the bed at the end of the first month on this program. His jo
were still badly swollen and his spine so rigid that he could not rotas
head farther than shown in the picture. In the center view he is shoy
about six months lateand in the third viepwone year lateiT his
occurred six years agAs | write this a letter has been received from
boy's motherShe reports that he is taller and heavier than the avere
has a good appetite and sleeps well.

In the newer light regarding the cause of rheumatic fever
inflammatory rheumatism (discussed in Chapter 21) there appear tc
three underlying causes: a general lowered defense against infectic
which the fat-soluble vitamins play a very important part; minute
hemorrhages in joint tissues as part of the expression of deficiency
vitamin C, a scurvy symptom, and a source of infecting bacteria sut
streptococcusl his could be provided by his infected teéithese typica
expressions of modern degeneration could not occur in most of the
primitive races studied because of the high factor of safety in the
minerals and vitamins of their nutrition. It is important to emphasize
changes that were made in our modern dietary program to make th
boy's nutrition adequate for recoveBugars and sweets and white flo
products were eliminated as far as possible. Freshly ground cereals
used for breads and gruels. Bone marrow was included in stews. Li
and a liberal supply of whole milk, green vegetables and fruits were
provided. In addition, he was provided with a butter that was very h
in vitamins having been produced by cows fed on a rapidly growing



green grasslhe best source for this is a pasturage of wheat and rye
grassAll green grass in a state of rapid growth is good, although wt
and rye grass are the best found. Unless hay is carefully dried so a
retain its chlorophyll, which is a precursor of vitamAinthe cow cannot
synthesize the fat-soluble vitamins.

These two practical cases illustrate the fundamental necessity th
there shall not only be an adequate quantity of body-building miner:
present, but also that there shall be an adequate quantity of fat-solt
vitamins. Of course, wateoluble vitamins are also essenthile |
have reduced the diets of the various primitive races studied to defi
guantities of mineral and calorie content, these data are so volumin
that it will not be appropriate to include them here. It will be more
informative to discuss the ratios of both body-building and repairing
material in the several primitive dietaries, in comparison with the
displacing foods adopted from our modern civilizatibne amount of
food eaten by an individual is controlled primarily by the hunger fac
which for our modernized groups apparently relates only to need fo
and enagy. The dietaries adopted have all been built on the basis of
heat and engy requirements of the body for the groups living in the
several districts and under their modes of lifleese have been
calculated for the principal foods eaten by the various grdunes.
figures will be published in detail in a more technical repidrere are
two simple ways in which these comparisons can be made. One is
terms of normal body requirements; and the other in terms of the ra
between the mineral and the vitamin content of the native foods ani
displacing foods. If we use as a basis the ability of individuals to rer
half of the minerals present even though their bodies need more thi
this, we will be more generous than the average individual's capaci
justify. This will require that we double the amount, as specified for
minimum body use by the United States Department of L. &weau of
Labor Statistics, in their Bulletin R 409, that is, for calcium 0.68 gral
for phosphorus 1.32 grams; for iron 0.015 grahie figures that will be
used, therefore, are for twice the above amounts: 1.36 grams of cal
2.64 grams of phosphorus; 0.030 grams of iron.



Few people who have not been in contact with experimental date
metabolism can appreciate how little of the minerals in the food are
retained in the body by lge numbers of individuals who are in need !
these very chemicalg/e have seen that infants cannot absorb calciu
from spinach. If we are to provide nutrition that will include an adeq
excess as a factor of safety for overloads, and for such periods as t
of rapid growth (for children), pregnandgctation and sickness, we
must provide the excess to the extent of about twice the requiremel
normal adults. It will therefore, be necessary for an adequate nutriti
contain approximately four times the minimum requirements of the
average adult if all stress periods are to be passed.safely

It is of interest that the diets of the primitive groups which have s
a very high immunity to dental caries and freedom from other
degenerative processes have all provided a nutrition containing at |
four times these minimum requirements; whereas the displacing nu
of commerce, consisting @ly of white-flour products, sugarolished
rice, jams, canned goods, and vegetable fats have invariably failed
provide even the minimum requirements. In other words the foods «
native Eskimos contained 5.4 times as much calcium as the displac
foods of the white man, five times as much phosphorus, 1.5 times ¢
much iron, 7.9 times as much magnesium, 1.8 times as much copp
49.0 times as much iodine, and at least ten times that number of fa
soluble vitamins. For the Indians of the far North of Canada, the na
foods provided 5.8 times as much calcium, 5.8 times as much
phosphorus, 2.7 times as much iron, 4.3 times as much magnesiun
times as much coppesd.8 times as much iodine, and at least a ten fo
increase in fat-soluble activators. For brewtg will apply the figures t
calcium, phosphorus, magnesium, iron and fat-soluble activators in
order The ratio in the Swiss native diets to that in the displacing die
for calcium, 3.7 fold; for phosphorus, 2.2 fold; for magnesium, 2.5 f
for iron, 3.1 fold; and for the fat-soluble activators, at least ten fold.
the Gaelics in the Outer Hebrides, the native foods provided 2.1 tirr
much calcium, 2.3 times as much phosphorus, 1.3 times as much
magnesium, and 1.0 times as much iron; and the fat-soluble activat
were increased at least ten fold. ForAlberigines ofAustralia, living



along the eastern coast where they have access to sea foods the r:
minerals in the native diet to those in the displacing modernized foc
was, for calcium, 4.6 fold; for phosphorus, 6.2 fold; for magnesium,
fold; and for iron 50.6 fold; while for the fatsoluble activators, it was
least ten foldThe native diet of the New Zealand Maori provided an
increase in the native foods over the displacing foods of the modert
whites of 6.2 fold for calcium, 6.9 fold for phosphorus, 23.4 fold for
magnesium, 58.3 fold for iron; and the fatsoluble activators were
increased at least ten folthe native diet of the Melanesians provides
similarly an increase over the provision made in the modernized foc
which displaced them of 5.7 fold for calcium, 6.4 fold for phosphoru
26.4 fold for magnesium, and 22.4 fold for iron; while the fat-soluble
activators were increased at least ten folte Polynesians provided
through their native diet for an increase in provision over that of the
displacing imported diets, of 5.6 fold for calcium, 7.2 fold for
phosphorus, 28.5 fold for magnesium, 18.6 fold for iron; and the fat
soluble activators were increased at least ten Tdld.coastal Indians o
Peru provided through their native primitive diets for an increase in
provision over that of the displacing modernized diet of 6.6 fold for
calcium, 5.5 fold for phosphorus, 13.6 fold for magnesium, 5.1 fold
iron; and an excess of ten fold was provided for fat-soluble vitamins
the Indians of th&ndean Mountains of Peru, the native foods provid
an increase over the provision of the displacing modern foods of S
for calcium, 5.5 fold for phosphorus, 13.3 fold for magnesium, 29.3
for iron; and an excess of at least ten fold was provided for fat-solul
vitamins. For the cattle tribes in the interiorAdfica, the primitive food:
provided an increase over the provision of the displacing modernize
foods of 7.5 fold for calcium, 8.2 fold for phosphorus, 19.1 fold for
magnesium, 16.6 fold for iron and at least ten fold for fat-soluble
activators. For the agricultural tribes in Cenkéica the native diet
provided an increase over the provision of the displacing modern di
3.5 fold for calcium, 4.1 fold for phosphorus, 5.4 fold for magnesiun
16.6 fold for iron and ten fold for fat-soluble activat@kB.the above
primitive diets provided also a & increase in the watsoluble
vitamins over the number provided in the displacing modern diets.



FIG. 95. Effect of different wheat products on rats. Left: whole wheat.
Center: white flour. Right: bran and middlings mixture. The graphs record
actual amount of indicated minerals present, as milligrams per cent. Only

the rats on the whole wheat developed normally without tooth decay.

Those on white flour had tooth decay, were underweight, had skin
infections and were irritable. They did not reproduce. The third group
were undersize. The balance of the ration was the same for all.

From the data presented in the preceding chapters and in this
comparison of the primitive and modernized dietaries it is obvious t|
there is great need that the grains eaten shall contain all the minere
vitamins which Nature has provided that they camportant data
might be presented to illustrate this phase in a practicallw#yg. 95
will be seen three rats all of which received the same diet, except fc
type of breadThe first rat (at the left) received whole-wheat product:
freshly ground, the center one received a white flour product and th
third (at the right) a bran and middlings prodddte amounts of each
ash, of calcium as the oxide, and of phosphorus as the pentoxide; ¢
amounts of iron and copper present in the diet of each group are st
by the height of the columns beneath the rats. Clinically it will be se



that there is a marked thfence in the physical development Qf these
rats. Several rats of the same age were in eachTagdéeeding was
started after weaning at about twenty-three days offdgeerat at the let
was on the entire grain product. It was fully develogdxd rats in this
cage reproduced normally at three months of @lge.rats in this first
cage had very mild dispositions and could be picked up by the ear
without danger of their bitingl'he rats represented by the one in the
center cage using white flour were markedly undersikRéir hair came
out in lage patches and they had very ugly dispositions, so ugly tha
they threatened to spring through the cage wall at us when we cam
look at themThese rats had tooth decay and they were not able to
reproduceThe rats in the next cage (illustrated by the rat to the righ
which were on the bran and middlings mixture did not show tooth d
but were considerably undersized, and they lackedygriére flour and
middlings for the rats in cages two and three were purchased from-
miller and hence were not freshly grouiitie wheat given to the first
group was obtained whole and ground while fresh in a hand mill. It
interest that notwithstanding the great increase in ash, calcium,
phosphorus, iron and copper present in the foods of the last group,
rats did not mature normallgs did those in the first grouphis may
have been due in Ige part to the fact that the material was not freshli
ground, and as a result they could not obtain a normal vitamin cont
from the embryo of the grain due to its oxidati®his is further
indicated by the fact that the rats in this group did not reproduce,
probably due in considerable part to a lack of vitamins B and E whi
were lost by oxidation of the embryo or germ fat.

There is a misapprehension with regard to the possibility that hur
may obtain enough of the vitamin D group of activators from our
modern plant foods or from sunshifdis is due to the belief viosterol
or similar products by other names, derived by exposggsézrol to
ultraviolet light, ofer all of the nutritional factors involved in the
vitamin D group. | have emphasized that there are known to be at I
eight D factors that have been definitely isolated and twelve that ha
been reported as partially isolated.



Cofin has recently reported relative to the lack of vitamin D in
common foods as follows: (5)

1. A representative list of common foods was carefully tested, by
approved technique, for their vitamin D content.

2. With the remote possibility of egg yolks, bufteream, liver and
fish it is manifestly impossible to obtain any amount of vitamin [
worthy of mention from common foods.

3. Vegetables do not contain vitamin D.

It will be noted that vitamin D, which the human does not readily
synthesize in adequate amounts, must be provided by foods of anir
tissues or animal productss yet | have not found a single group of
primitive racial stock which was building and maintaining excellent
bodies by living entirely on plant foods. | have found in many parts «
the world most devout representatives of modern ethical systems
advocating the restriction of foods to the vegetable products. In eve
instance where the groups involved had been long under this teach
found evidence of degeneration in the form of dental caries, and in
new generation in the form of abnormal dental arches to an extent
much higher than in the primitive groups who were not under this
influence.

Many illustrations might be presented showing the special wisdol
the primitives in the matter of reinforcing their nutrition with protecti
foods.

Few people will realize how reluctant members of the primitive re
are, in general, to disclose secrets of their réloe.need for this is
comparable to the need for secrecy regarding modern war devices.

The Indians of th&ukon have long known the cure for scurvy and
history makes an important contribution to their wisdom in treating t
disease. It is of interest that N. Kemp (6) olVancouver states:

The earliest recorded successful treatment of scurvy occurred in
Canada in 1535 when Jacques Cartarthe advice of a friendly Indiai
gave his scurvyprostrated men a decoction of young green succule
'shoots' from the spruce trees with successful reJilese happy éfcts



apparently were not appreciated in Europe, for scurvy continued to
endemic.

Since that time untold thousands of mariners and white land dwe
have died with this dreaded disease.

Shortly before our arrival in Northern Canada a white prospector
died of scurvyBeside him was his white man's packet of canned foc
Any Indian man or woman, boy or girl, could have told him how to <
his life by eating animal gans or the buds of trees.

Another illustration of the wisdom of the native Indians of that far
north country came to me through two prospectors whom we rescu
and brought out with us just before the fall freezeTiqgy had gone int
the district, which at that time was still uncharted and unsurveyed, t
prospect for precious metals and radidimey were both doctors of
engineering and science, and had been sent with very elaborate
equipment from one of the g national mining corporations. Owing
the inaccessibility of the region, they adopted a plan for reaching it
quickly. They had flown across the two ranges of mountains Alaska
and when they arrived at the inside range, i.e., the Rocky Mountain
Range, they found the altitude so high that their plane could not fly
the range, and, as a result, they were brought down on a little lake
outside.The plane then returned but was unable to reach the outsid
world because of shortage of fu€he pilot had to leave it on a
waterway and trudge over the mountains to civilizafidre two
prospectors undertook to carry their equipment and provisions over
Rocky Mountain Range into the interior district where they were to
prospectThey found the distance across the plateau to be about on
hundred miles and the elevation ranging up to nine thousand\fiai.
they had provisions and equipment to stay two years they found it v
take all of this time to carry their provisions and instruments across
plateauThey accordingly abandoned everything, and rather than re
in the country with very uncertain facilities and prospects for obtaini
food and sheltemade a forced march to the Liard River with the hoj
that some expedition might be in that territddne of the men told me
the following tragic storyWhile they were crossing the high plateau t



nearly went blind with so violent a pain in his eyes that he feared he
would go insane. It was not snow blindness, for they were equippec
glasses. It was xeropthalmia, due to lack of vitami®ne day he
almost ran into a mother grizzly bear and her two cubs. Fortuntteyy
did not attack him but movedfoHe sat down on a stone and wept in
despair of ever seeing his family agas.he sat there holding his
throbbing head, he heard a voice and looked up. It was an old Indie
who had been tracking that grizzly bede recognized this prospector
plight and while neither could understand the language of the dtker
Indian after making an examination of his eyes, took him by the har
and led him to a stream that was coursing its way down the mounte
Here as the prospector sat waiting the Indian built a trap of stones «
the stream. He then went upstream and waded down splashing as
came and thus drove the trout into the trap. He threw the fish out or
bank and told the prospector to eat the flesh of the head and the tis
back of the eyes, including the eyes, with the result that in a few ho
his pain had layely subsided. In one day his sight was rapidly return
and in two days his eyes were nearly normal. He told me with profo
emotion and gratitude that that Indian had certainly saved his life.

Now modern science knows that one of the richest sources of vit
A in the entire animal body is that of the tissues back of the eyes
including the retina of the eye.

In Chapter 18 | refer to the workald on studies of vitamiA
tissues. He states that extracts of eye tissue (retina, pigment, epith
and choroid) show the characteristic vitariabsorption band and tha
they are potent in curing vitamMdeficient rats. He shows also that tl
concentration of vitamiA is constant for dierent mammals.

| have been impressed to find that primitive racial stocks in variol
parts of the world are familiar with the fact that eyes constitute an
invaluable adjunct for nutrition. Even the one time cannibals of the |
Islands, and the hereditary king of the Fiji Islands, told me in detail
the practices with regard to the use of eyes as an adjunct toloket.
chief, his fatherand grandfather had the privilege of reserving the e
of captives for their personal us&#hen among the natives of the islan



north ofAustralia, | learned to enjoy greatly fish head soup made frc
certain selected tissuester the fish had been cleaned the heads we
split and the eyes left in.

The space of the entire book might be used for discussing the
nutritional wisdom of the various primitive races. It is a pity that so
much of their wisdom has been lost through lack of appreciation by
whites who early made contact with them.
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Chapter 16
Primitive contr ol of dental caries

THE essential dieérences in the diets of the primitive races and thos
the modernized groups have been discussed in the preceding.dNag
are concerned now with discovering whether the use of foods, whic
equivalent in body-building and repairing material to those used by
primitives will, when provided to our f&fcted modernized groups,
prevent tooth decay or check it when it is active.

There are two approaches to this problem of the control of tooth ¢
by nutritional means. One is by the presentation of clinical results a
the other by the consideration of the characteristics of those nutritic
programs which have been successful in producing a high immunit



tooth decay

We may divide the primitive racial stocks into groups, classified
according to the physical environment in which they are living and t
manner in which the environmentdaty controls their available foods
It is significant that | have as yet found no group that was building a
maintaining good bodies exclusively on plant foddsumber of groups
are endeavoring to do so with marked evidence of failure.variety of
animal foods available has varied widely in some groups, and been
limited among others.

In the preceding chapter we have seen that the successful dietari
included in addition to a liberal source of minerals, carbohydrates, f
proteins, and watesoluble vitamins, a source of fat-soluble vitamins.

Vitamin D is not found in plants, but must be sought in an animal -
The dietaries of the fi€ient primitive racial stocks may be divided int
groups on this basis: in the first place those obtaining their fatsolubl
activators, which include the known fat-soluble vitamins, froficieft
dairy productsThis includes the Swiss in the higlps, theArabs (usinc
camel's milk), and thasiatic races (using milk of sheep and musk ox
In the second place there are those using liberally tft@nerof animals,
and the eggs of birds, wild and domesticaldokse include the Indians
of the far North, the bdlo hunting Plains Indians and tAedean
tribes. In the third place there are those using liberally animal life of
sea.These include Pacific Islanders and coastal tribes throughout tf
world. In the fourth place there are those using small animals and
insects.These include thAustralianAborigines in the interigrand the
African tribes in the interior

Many of the above groups use foods from two or more sources. E
of the groups has provided an adequate quantity of body-building
material from both animal and plant tissues. It does not matter wha
source of minerals and vitamins may be so long as the supply is
adequate. In our modern life, the location of a group will determine
most eficient and most convenient source for obtaining the essentie
foods. Clearlyfor those near the coast, the sea may be most convel



while for those in the interior or in the far North, dairy products or th
organs of animals may be the only available source. It would be
fortunate indeed, if our problems were as simple as this statement |
indicate.We have, howevem the first place, the need for a strength «
character and will power such as will make us use the things our bc
require rather than only the foods we liR@other problem arises from
the fact that our modern sedentary lives call for so littleggnitrat many
people will not eat enough even of a good food to provide for both
growth and repajisince hunger appeals are for gyeonly, the source
of heat and poweand not for body-building minerals and other
chemicals. Still another problem confronts us, i.e., the sources of
fatsoluble activators indicated above, namely: dairy produganerof
animals and sea foods, may vary through a wide range in their cont
the fat-soluble activators or vitamins, depending upon the nutrition
available for the animals. Cows fed on third grade taylow in
carotene, not only cannot produce strong calves but their milk will n
keep healthy calves alive. (Chapter 18.)

The League of Nations' Committee on Nutrition has estimated the
amount of pasture land required per capita to provide adequate mill
meat. Owing to the density of population and cost of land nege lar
cities, it is not possible to provide an adequate acreage for dairy ca
This results in stall feeding of shipped fodd@enly those cows can be
kept in a herd whose production of milk and butter fat can pay in vo
for their keep. Unfortunately milk may have a high cream line or bul
fat content and still be low in essential fat-soluble vitamiings
constitutes an exceedingly important phase of our modern problem
Butter ships best when hard and this quality can lgelarcontrolled by
the fodder given to the cattle and hence becomes an important fact
the wholesale butter industi$ince 1927, | have been analyzing sam|
of dairy products, chiefly buttefrom several parts of the world for the
vitamin contentThese samples are received every two to four week
from the same places, usually for several y&drsy all show a season
rise and fall in vitamin contenthe high level is always associated wi
the use of rapidly growing young plant foddhis tide in plant life,
fluctuating with the seasons, controlled the migration of thialwuf



southward in the autumn and winter and northward in the sgrimay.
moved at the rate of about twelve miles per, dayelling with the sun
in order to provide the highest-vitamin milk for the young calves bot
the south. No doubt these tides in nutrition control also the migratio
birds. By far the most &€ient plant food that | have found for
producing the high-vitamin content in milk is rapidly growing young
wheat and rye grass. Oat and barley grass are also excellent. In m)
clinical work small additions of this high-vitamin butter to otherwise
satisfactory diets regularly checks tooth decay when active and at t
same time improves vitality and general health.

Similarly the value of eggs for providing fat-soluble vitamins depe
directly upon the food eaten by the fowhe fertility of the eggs also is
a direct measure of the vitamin content, including vitamin E.

Since the sea foods are, as a group, so valuable a source of the
fatsoluble activators, they have been found to bei@iit throughout the
world not only for controlling tooth decalput for producing a human
stock of high vitality Unfortunately the cost of transportation in the fr
state often constitutes a factor limiting distribution. Many of the
primitive races preserved the food value, including vitamins, very
efficiently by drying the fishwWhile our modern system of canning
prevents decomposition, it does ndtaéntly preserve some of the
fatsoluble activators, particularly vitamin

Since the @yans, particularly the livers of animals, are storage derg
of the vitamins an important source of some of the fat-soluble activ:
can be provided by extracting the fat of the livers and shipping it as
oils. Modern methods of processing have greatly improved the qual
these oilsThere are some factors, howewshich can be provided to
great advantage for humans from dairy products of hilgtiefcy:.

| have shown in the preceding chapter the quantities of several of
minerals that are essential in suitable chemical form to maintain an
in good health and make possible tissue reph# dietaries of the
various primitive groups have all been shown to have a mineral cor
several times higher than that which obtains in the inadequate food



by modernized primitives and the people of our modernized culture

Modern commerce has deliberately robbed some of nature's food
much of their body-building material while retaining the hunger
satisfying enagy factors. For example, in the production of refined w
flour approximately eighty per cent or fefifths of the phosphorus anc
calcium content are usually removed, together with the vitamins an
minerals provided in the embryo or geffine evidence indicates that ¢
very important factor in the lowering of reproductivéaéncy of
womanhood is directly related to the removal of vitamin E in the
processing of wheat.he germ of wheat is our most readily available
source of that vitamin. Its role as a nutritive factor for the pituitary g
in the base of the brain, whichdgly controls growth and gan
function, apparently is important in determining the production of m
types. Similarly the removal of vitamin B with the embryo of the whe
together with its oxidation after processing, results in depletion of b
building activators.

Refined white sugar carries only negligible traces of body-building
repairing material. It satisfies hunger by providing heat andygner
besides having a pleasant flavbine heat and engy producing factors
in our food that are not burned up are usually stored as fat. In the
preceding chapter we have seen that approximately half of the fooc
provided in our modern dietaries furnish little or no body-building or
repairing material and supply no vitamiAgproximately 25 per cent o
the heat and engy of theAmerican people is supplied by sugar alone
which goes far in thwarting Nature's orderly processes ofTlies. per
capita use is unfortunately on the incred$eerefore we must begin by
radically reducing the foods that are so deceptive, and often injuriot
overloading the system. Even this much change in our modern nutr
will raise the factor of safety dudiently to check tooth decay in a ¢gr
percentage of people. It will not, howeybe adequate for most childre
in whom the additional demands of rapid growth must be satisfied.
have found the highest incidence of tooth decay in the high school |
boarding school girls, and the next in the boarding school bbgse
groups suer even more than the childbearing mothers.



In discussing the technical aspects later | shall consider the defer
factors in the saliva as controlled by the nutrition through the blood
stream, and also the role of oral prophylaxis.

It is appropriate at this point to note some characteristics of a dec
tooth.The process of tooth decay never starts from within but alway
from without and is most likely to start at the contact points betweel
teeth or in the pits and grooves, especially when these are incompli
formed.Teeth never have caries while they are covered with flesh b
decay most easily soon after eruption, when conditions are unfavor
If the saliva is normal the surfaces of the teeth progressively harder
during the first year after eruptiowhile there are many theories
regarding the relative importance offdient factors in the process of
decay practically all provide for a local solution of the tooth substan
by acids produced by bacterihe essential dérence in the various
theories of tooth decay is theférfence in theories relative to the cont
of these decalcifying ganisms, and relative to their quantity and
activity. The dental profession has been waiting for decades for this
guestion to be solved before taking active steps to prevent the who
processThe primitive approach has been to provide a program that
keep the teeth well, that is, prevention of dental caries by adequate
combinations. | have just stated that teeth harden after eruption if tt
saliva is normalThis occurs by a process of mineralization much like
the process by which petrified wood is produced.

The tooth is made up of four structur&be first is the pulp within,
which carries blood vessels and nervidss structure is surrounded in
both the root and crown by the dentine or tooth bone which is nouri
from within. The dentine of the root is covered by cementum which
receives nourishment from the membrane which attaches the root t
jaw bone.The dentine of the crown or exposed part of the tooth is
covered with enameT.ooth decay proceeds slowly through the enam
and often rapidly in the dentine, always following the minute channe
toward the pulp, which may become infected before the decay actu
reaches the pulp to expose it; nearly always the decay infects the p
when it destroys the dentine coveringMhen a tooth has a deep cauvi



of decaythe decalcified dentine has about the density of rotten woa
With an adequate improvement in nutrition, tooth decay will genera
be checked provided two conditions are present: in the first place, t
must be enough improvement in the quality of the saliva; and in the
second, the saliva must have free access to the .ca¥icpurse, if the
decay is removed and a filling placed in the cavitg bacteria will be
mechanically shut out. One of the most severe tests of a nutritional
program, accordinglys the test of its power to check tooth decay
completely even without fillingsThere are, howevgetwo further tests
of the suficiency of improvement of the chemical content of the sali\
If it has been sd@itiently improved, bacterial growth will not only be
inhibited, but the leathery decayed dentine will become mineralized
the saliva by a process similar to petrification. Note that this minera
dentine is not vital, nor does it increase in volume and fill the cavity
When scraped with a steel instrument it frequently takes on a densi
very hard wood and occasionally takes even a glassy suéesn such
a tooth is placed in silver nitrate, the chemical does not penetrate tt
demineralized dentine, though it does rapidly penetrate the decaye:
dentine of a tooth extracted when decay is aclities process is
illustrated in Fig. 96 which shows two deciduous teeth extracted fro
the same child, one before, and the other a few months after impro
the nutrition.These deciduous molars were replaced by the bicuspic
the second dentitioffhe tooth at the left had deep caries and was
removed before the treatment was begun. Note that the silver nitrat
blackened the tissue to the depth of the deldag tooth at the right was
removed about three months after the nutrition was changed. Note
the decayed dentine is so dense that the silver nitrate has not pene
deeply and discolored it.

FIG. 96. A, illustrates the permeability of decayed dentin to silver nitrate.
B, illustrates the decreased permeability of decayed dentin to silver
nitrate due to mineralization, after saliva has been improved by correcting
the nutrition.



There is still another test that demonstrates Nature's protective
mechanisms. Ordinarilyvhen the pulp of a tooth is exposed by dentz:
caries, the pulp becomes not only infected, but dies opening up a
highway of infection direct from the infected mouth to the inside of t
fort at the end of the root. One expression of this is a dental absces
existence of which is usually unknown to the individual for sometim
and the infecting germs pass more or less freely throughout the boc
way of the blood stream and lymph channélgs infection may start
the degeneration of gans and tissues of other parts of the body

Among some of the primitive races, whose nutritional programs
provided a very high factor of safegven though the teeth were worn
down to the gum line and into what was formerly the pulp charttier
pulp was not exposed. Nature had built a protecting zone, not in the
cavity of the tooth in this case, but within the pulp chamid@s entirely
blocked of a threatened exposure and kept the walls of the fort seal
against bacterid his process does not occur in many instances in pe
of our modern civilization. Pulp chambers that are opened by wear
provide exposed pulp which becomes infected with subsequent abs
formation. If a reinforced nutrition asfieient as that of many of the
primitive races, is adopted, the pulp tissue will seal up the opening
by decalcification of the dentine, by building in a new layer of norm:
dentine which is vital and quite unlike the petrified decay exposed t
saliva, thus completely walling fahe impending dangerhis is
illustrated in Fig. 97 with three caséd.the left are shown x-rays of



teeth of three children in one of my experimental clinics in a poor di
in ClevelandThe pulp chambers and pulp tissues of the root canals
shown as dark streaks in the center of the tddth.very lage cavities
which had decalcified the tooth to the pulp chamber are showrgas |
dark areas in the crowmemporary fillings had to be placed because
pain produced by the pressure of food on the pulp below the decay
dentine After the nutrition was improved, the tissues of the pulp buil
secondary dentine thus reincasing itself in a closed chaffitber
process is shown in each of the three cases presented in Fig. 97, ir
views to the right.

FIG. 97. Three cases that illustrate how nature can close an exposure of
the pulp due to dental caries by building a protecting wall within the pulp
chamber when the nutrition is adequately improved.

Under the stress of the industrial depression the family dietary of
children shown in Fig. 97 was very deficiefihey were brought to a
mission where we fed them one reinforced meal at noon for six day
week.The home meals were not changed nor the home care of the
The preliminary studies of each child included complete x-rays of al
the teeth, a chemical analysis of the saliva, a careful plotting of the



position, size and depth of all cavities, a record of the height, and w
and a record of school grades, including grades in deportirreede
checks were repeated every four to six weeks for the period of the 1
usually three to five months. It is important to note that the home
nutrition which had been responsible for the tooth decay was
exceedingly low in body building and repairing material, while
temporarily satisfying the appetite. It usually consisted of highly
sweetened strong det and white bread, vegetable fat, pancakes m:
of white flour and eaten with syrup, and doughnuts fried in vegetabl

The nutrition provided these children in this one meal included the
following foods.About four ounces of tomato juice or orange juice al
teaspoonful of a mixture of equal parts of a very high vitamin nature
cod liver oil and an especially high vitamin butter was given at the
beginning of the meal hey then received a bowl containing
approximately a pint of a very rich vegetable and meat, steade
largely from bone marrow and fine cuts of tender meat: the meat we
usually broiled separately to retain its juice and then chopped very -
and added to the bone marrow meat soup which always contained
chopped vegetables and plenty of very yellow carrots; for the next
course they had cooked fruit, with very little sweetening, and rolls n
from freshly ground whole wheat, which were spread with the high-
vitamin butter The wheat for the rolls was ground fresh every day in
motor driven cdiee mill. Each child was also given two glasses of fre
whole milk. The menu was varied from day to day by substituting fol
meat stewfish chowder or @ans of animals. From time to time, ther
was placed in a two quart jar a helping similar to that eaten by the
children.This was brought to my laboratory for chemical analysis, w
analysis showed that these meals provided approximately 1.48 gral
calcium and 1.28 grams of phosphorus in a single helping of each
course. Since many of the children doubled up on the course, their
of these minerals was much highlehave shown in the preceding
chapter that the accepted figures for the requirements of the body f
calcium and phosphorus are 0.68 grams of calcium and 1.32 grams
phosphorus. It is obvious that this one meal a day plus the other tw
meals at home provided a real factor of saf€tyically this program



completely controlled the dental caries of each member of the grou

The chemical analysis of the saliva (1, 2) revealed a marked
improvement which progressively increasgtithe beginning of the tes
the average for the group showed a very low factor of safetypw that
we should expect tooth decay to be active. In six weeks the averag
changed to a condition which we should expect would be accompal
by a cessation of tooth decdye saliva factor of safety continued to
improve for five months at which time the special program was
discontinued for the summer

Several incidents of special interest occurfedb different teachers
came to me to inquire what had been done to make a particular chi
change from one of the poorest in the class in capacity to learn to ¢
the best. Dental caries is only one of the many expressions of our
modern deficient nutritions.

| have referred to the importance of a high vitamin butter for provi
the fat-soluble activators to make possible the utilization of the mine
in the foods. In this connection, it is of interest that butter constitute
principal source of these essential factors for many primitive groups
throughout the world. In the high mountain and plateau district in
northern India, and ifibet, the inhabitants dependdaty upon butter
made from the milk of the musk ox and the sheep for these activatc
The butter is eaten mixed with roasted cereals, is used in tea, and i
porridge made of tea, butter and roasted grains. In Sudan Egypt, | 1
considerable tr&t in high vitamin butter which came from the highetr
lands a few miles from the Nile BasiFhis was being exchanged for a
used with varieties of millet grown in other districEbis butter at the
temperature of that area, which ranged from 90il@ Fahrenheit, was
of course, always in liquid form. Its brilliant orange color testified to
splendid pasture of the dairy animdlse people in Sudan, including t|
Arabs, had exceptionally fine teeth with exceedingly little tooth dec:
(Chapter 9)The most physically perfect people in northern India are
probably the Pathans who live on dairy productgdbrin the form of
soured curd, together with wheat and vegetaliles.people are very te



and are free of tooth decay

Probably every housewife is familiar with the low melting quality c
the butter produced in early summer when the cows have been put
green pasturedhis is particularly true of butter that has the grassy
flavor and the deep yellow to orange coldris butter is usually severe
times as high in fat-soluble activators including vitandirend D as
butter produced from stall fed cattle or cattle on poorer pasturage. |
Chapter 15, | have explained why this butter is not favorable for
shipping and why dairymen so frequently give the cows a ration tha
produce less of these qualities. One of the principal foods used for
accomplishing this is made of cotton seed meal and cereals.

There are many illustrations of the lowigency of this type of fodde
for providing vitamins essential for dairy products. In one of the rect
severe droughts in the MississiMalley several thousand cattle were
shipped to Ohio for water and green pasture as a means of saving
lives. They were fed enroute on concentrates said to consist of cottc
seed meal and grain. Professor Oscar Erf of the Department of Dai
of Ohio State University has given me the following detailed
information:

With reference to the cattle from the south-western and central-
northern states of the drought area which were brought into Ohio in
fall of 1935 on a 600 acre farm north of Delaware, will say that | hac
privilege of viewing some of these cattle previous to the time that th
were brought to Ohio in 1935. Because of the extreme drought peri
and the hot sun, it was rare to see green grass on the pildieesedges
were nearly all dried u@he tumbleweed was about the only thing th
was available for the cattle in some instan@&& corn was dried up ar
very little green was in evidence. In the particular location that | wa:
we found the cattle sidring terribly Many had infected eyes.

There were a good many deaths on the plains which were literally
dried up. Sometimes there was even a small amount of decomposi
after death. In the fall, those that survived on the plains, were loade
and driven to the corrals, loaded into cars and sent east. Only the ¢



ones were loaded and even gé&anumber of these passed out in tran

| was informed that the crop of grass the year before was very sc
Consequentlya lage number of calves were born with weak eyes ar
these were the early ones to pass out on the pldiedow vitality of
the individuals which | considered was due to the lack of vit#@on
the green grass factors was the cause of the serious infection, how
their being secondary to the primary cause.

The first train load of the twenty-eight hundred cattle that were brc
to this ranch were fed on green corn stalkeere was a nine acre patcl
of corn in this areal'he fences were taken down one afternoon at 3
o'clock and by 9 o'clock there was no evidence of stubbles or Toads
had all been eaten in a very short space of Sfeehad quite a time
getting hays and green dtwhich we demanded because of its caroti
content and its green grass facidrere was not enough grass availak
in the beginning so we had to buy about 400 tons of hay a day to ke
the animals fedl'hey got no grain of any kind because it was a ques
of bringing the cattle to a more or less normal condition with no
intention of fattening the animals.

After they had made arrangements for feeding operations and ma
feed racks in s@itient numbers, we went over the herd to estimate tl
numbers that were blind and had sore eyes, which | assume from g
experience, was due to a vitarAirdeficiency As near as we can
estimate, nearly 8 12 animals werteated (29 per cent].here were
157 calves born and approximately 50 per cent were deformed and
normal.We did not get the complete figures but they probably range
little higher than thatfThe worst infected cows were calves and anim.
that were 18 to 20 months old. | could not get the story of these
individuals but they must have been in the area of dry grass for 2 yi
There was a slight improvement in those that were not seriously inf
after they were fed her&éhey improved decidedly in October and
November and were practically all slaughtered before the middle of
December

The milk of these vitamin deficient cows would not properly nourish



either their calves or human beings.

Many children have tooth decay even while using whole milk, in g
because the milk is too low in vitamin content, due to the inadequac
the food given the cow3he means for improving this condition have
been discussed in Chapter 15.

Some of the current theories of the chemistry of tooth decay plact
responsibility on the local condition in the mouth ds&éd by the
contributing factors provided by sugars and starches which enhanc
growth of acid producing ganismsA phase of this has been closely
related to the slogan that a clean tooth cannot dAcagng the
difficulties in applying this interpretation is the physical impossibility
keeping teeth bacteriologically clean in the environment of the mou
Another dificulty is the fact that many primitive races have their teef
smeared with starchy foods almost constantly and makearo ef
whatsoever to clean their teeth. In spite of this they have no tooth d
In many of the primitive groups that | have studied the process of
modernization includes teaching oral hygiene and prophyMgtseven
with the addition of this important adjunct to health, they have in mc
cases lost their immunity to tooth decay and dental caries has becc
active.This will be seen in many of the illustrations of the primitive
races in the preceding chapters. Of course everyone should clean |
teeth, even the primitives, in the interest of and out of consideration
others.

In my clinical work | have sought for extreme cases of active tootl
decay in order to test the primitive wisdom. Many of these cases he
been furnished by members of the dental profession in other cities |
states. By the simple procedure of studying the nutrition of the
individual, obtaining a sample of saliva for analysis, seeing x-rays ¢
individual's teeth and supporting bone, and getting a history of the
systemic overloads, | have been able to outline a nutritional prograt
which, in well above 90 per cent of the cases has controlled the det
caries. Improvement in the condition of the teeth has been confirme
later x-rays and reports by the patients' dentists. In a few cases wh
had contact with the patients only through correspondence the



cooperation was not adequate for accomplishing complete improve
While it is true that there is a markedfdience in the susceptibility of
different individuals to dental caries, even those who would ordinari
classed as highly susceptible, have generally received permanent t
from the treatment.

These principles of treatment have now been applied to many hui
of patients as indicated by the fact that over 2,800 chemical analys:
the saliva have been maddwe dietary programs that have been
recommended have been determined on the basis of a study of the
nutrition used by the patient, the data provided by the x-rays, from t
saliva analysis and case histore diets have been found to be
deficient in minerals, chiefly phosphorus. Fat-soluble vitamins have
deficient in practically every case of active tooth decag foods
selected for reinforcing the deficient nutritions have always includec
additional fatsoluble vitamins and a liberal source of minerals in the
form of natural food. Human beings cannot absorb minerals
satisfactorily from inaganic chemicals. Great harm is done, in my
judgment, by the sale and use of substitutes for natural foods.

One of our greatest @dulties in undertaking to apply the wisdom o
the primitives to our modern problems involves a character fadter
Indians of the higi\ndes were willing to go hundreds of miles to the
to get kelp and fish eggs for the use of their pedfgemany of our
modern people are unwilling to take fstient trouble to obtain foods
that are competent to accomplish the desired results.

Jobbers and middlemen as well as supply depot managers want |
sold in accordance with its label rather than in accordance with its
vitamin content. One lge distributor whom | asked to cooperate by
maintaining a stock of high-vitamin butter to which | could refer peo
told me frankly that he wished | would stop telling people about the
difference in the vitamins in buttéde did not wish them to think of
butter in terms of its vitamin contenother lage concern told me the
when | had worked up a didgiently large market they would become
interested in supplying the demand. | counsel people to put in stora
some of that butter which has the grassy flavor and which melts ea:



and is produced when the cows go onto the rapidly growing young
Unfortunately cows that have been on a stable fodder low in carotel
and under the stress of gestation often are so depleted in their own
vitamins that it takes them three or four weeks to replenish their ow
bodies when they get on good pastditeen the vitamins will appear in
liberal quantity in their milkThis has made it necessary for me to as:
many patients in obtaining a supply by analyzing butter for its vitam
content and then putting this material in storage and making it avalil
for special cases as needed.

The program that | have found modi@ént has been one which
includes the use of small quantities of very high vitamin butter mixe
equal parts with a very high vitamin cod liver dilsimple method of
preparing the butter is by melting it and allowing it to cool for twenty
four hours at a temperature of about 7Qitlren centrifugalizing it whic
provides an oil that remains liquid at room temperatiigen this buttel
oil is mixed in equal parts with a very high-vitamin cod liver oil, it
produces a product that is moré@ént than either alone. It should be
used within a couple of weeks of the time it is mixed. It is desirable
this material be made available in various parts of the coufign the
high-vitamin butter produced on the early summer growth of grass |
storage and used during the winter will go far toward solving our gr
national problem of shortage of fat-soluble vitamiftse quantity of the
mixture of butter oil and cod liver oil required is quite small, half a
teaspoonful three times a day with meals ifigaht to control wide-
spread tooth decay when used with a diet that is low in sugar and
starches and high in foods providing the minerals, particularly
phosphorusA teaspoonful a day divided between two or three meals
usually adequate to prevent dental caries and maintain a high immu
it will also maintain freedom from colds and a high level of health in
generalThis reinforcement of the fat-soluble vitamins to a menu tha
low in starches and sugars, together with the use of bread and cere
grains freshly ground to retain the full content of the embryo or gerr
and with milk for growing children and for many adults, and the libe
use of sea foods andgans of animals, produced the result describec



| have previously reported (3) seventeen cases of extensive denti
caries. In these patients there were found 237 open cavities of appi
active caries. Most of the individuals were between twelve and twer
years of age and accordingly had twenty-eight permanent teeth eac
total of 476. It will be noted that if one cavity is allowed per tooth,
approximately half of the total number of teeth wefeaéd, or
precisely 49.7 per cent of all the teeth had open cavities.group
includes only persons of whom | have been making critical examine
every six to twelve months over a three-year period. In practically a
cases, Roentgen-ray examinations were made in addition to clinica
examinations of the teettWhile these persons have been on the
reinforced nutritional program during the winter and spring months «
the past three years, only two new cavities have developed in the g
or 0.4 per cenfThe length of time during which the cavities previousl
found had been developing is not known beyond the fact that all of
patients were receiving frequent and thorough dental service, most
them twice a year and many of them more frequehtiy accordingly
probable that the cavities found had developed in less than.d lgatr
dental caries was not a new problem with these persons was indice
the very extensive and numerous dental restorations that had been
in their mouths. It is, therefore, apparent that 250 times as many ca
developed in the period preceding the starting of the nutritional prog
as in the three years following its adoption. If these data were redut
a yearly basis, the comparison would show a much wider variation.

In a group of fifty persons, including the above mentioned sevent:
who had been on the special nutritional program for from one to six
years, most of them three years or more, only two new cavities
developedAllowing these persons to have an average of twenty-eig
teeth per person, or a total of 1,400 teeth, this would represent an
incidence of dental caries in a period of three years of 0.14 per cen
this group of fifty there are many instructive and striking cases.

For example, H..Flid not have a single cavity from Octob#932, to
June, 1933, while taking additional vitamins and high mineral foods
From June, 1933, to Ma$934, while not taking the special vitamins,



she developed ten new cavities.

S. K., prior to 1931 had rampant tooth decay with pulps nearly ex
in all first permanent molar3he remaining deciduous teeth had beel
reduced to shells. She was on the special nutritional program from
December1931, to June, 1932, during which time caries was comp|
arrested. She discontinued taking special oil in June, 1932, and did
take it again until Octobef933, during most of which time she was
taking viosterol under a physician's prescription to prevent dental c:
She came in Octohbel933, with fourteen new cavities. She was
immediately placed again on the special program, from OctdB88, to
May, 1934. During this period, the dental caries was completely unc
control. During the time that she was not on the special program, th
developed on many of the surfaces of the permanent teeth white pe
of decalcifying enamel. Under the reinforced nutritional program, th
largely disappeared, and those that did not regain their translucenc
turned dark.

Among the group of seventeen J. H., sent in from anotheheity
thirty-eight open cavities in June, 193 1. In addition to active caries,
had quite disturbing heart symptoms, which curtailed his actasitg he
also had a marked sense of lassitude and weariness. He has been
reinforced nutritional program during the fall, winter and spring of e
year since that time. During this time, he has not developed a singl
cavity. The density of all the teeth has progressively improved as
evidenced by Roentgen-ray records. His physical condition has bee
greatly improved so that he is able to carry on his college activities
heavy outside work to earn money to maintain his college expense:
IS not conscious of a heart limitatioWhen asked what the principal
change was that he had noticed, he said that in addition to not feeli
tired, he was more rested with six hours' sleep than formerly with te
hours'.

A. W. had thirty-two new cavities in the two years previous to
beginning the special nutritional reinforcement. She continued this
regularly during the winter and spring months for three years and h:



had a single new cavity since that time.

In a group of children whose mothers had the special nutritional
reinforcement during gestation and lactation and who had been pro
with the same dietary adjuncts during the winter and spring months
infancy and early childhood, not a single carious cavity has develag
number of these children are now in public schoteir physical
development is distinctly above that of the average children of their
as is also their &tiency in school work.

It is important that | emphasize here some dangers that are not u:
recognized or properly emphasized in the literatifieen fish oils
including cod liver oils are given in too ¢pg doses to some patients tr
experience quite definite symptoms of depressibie. available
evidence indicates that fish oils that have been exposed to the air n
develop toxic substances. My work and that of others with experime
animals has demonstrated that paralysis can be produced readily b
dosing. Serious structural damage can be done to hearts and kidne
have reported this in considerable detail. (4) My investigations have
shown that when a high vitamin natural cod liver oil is used in
conjunction with a high vitamin butter oil the mixture is much more
efficient than either alone.Bhis makes it possible to use very small
doses. Except in the late stages of pregnancy | do not prescribe mc
than half a teaspoonful with each of three meals alday procedure
appears to obviate completely the undesiralfecef. As stated
elsewhere fish oils should be stored in small containers to avoid
exposure to the aiRancid fats and oils destroy vitamisnd E, (5) the
former in the stomach. (6)

| am frequently reminded that ancient skulls are often found with
extensive dental caries thus disproving that the primitive groups we
more free from dental caries than the modern groups. It must be ke
mind that the fundamental laws of Nature have been in operation a:
as animals and men have been on the earth. In my investigations a
primitive races, | have been concerned particularly with the study o
changes that have taken place both in immunity to dental caries an
the environment, including the foods used. It has been important th



find large groups with relatively high immunity to dental caries to be
used as control3here is great need, accordinglyat additional data b
provided. Fortunatejythis need is being méfthere have just come to
my desk two interesting reports; one, from Ame Hoygaard (7) and
the other from DrP. O. Pedersen. (8hese two distinguished scientist
have spent a year in East Greenland among the Eskimos in that ve
barren and isolated regiohhe percentage of teeth found attacked by
dental caries among the isolated Eskimos of East Greenland is
exceedingly lowless than 1 per cem/here the Eskimos were in
contact with modernized store foods at the port, tooth decay was ac
The conditions which they have found were apparently not quite so
favorable as in the groups | studiedhilaska.The Greenland Eskimos
apparently are living in a more fidult environmentThe data provided
by these investigations are in accord with the data | have obtained |
isolated Eskimos and other primitive racial stocks. Eastern Greenla
by international agreement, is administered by the Danish Governn
and no one is permitted even to visit the coast of Greenland withou
special permissiol.his permission is very di€ult to obtain. Even
Danish citizens are not free to travel th&ke. are, accordinglyery
grateful to Dr Hoygaard and DiPedersen for their contribution from
studies made in that protected fielde shall look forward with interest
to their detailed reports.

Unfortunatelythe public is very much at sea because of the
extravagant claims that are made for many of the products advertis
over the radio, in journals, and by door to door solicita#odependabils
and helpful booklet on the vitamin content of foods has been publis
by the United States DepartmentAgfriculture, Miscellaneous
Publications, No. 275 he fact should always be emphasized that fot
as Nature makes them have much more nutritional value than after
are processed so that insect life cannot live on thi¢nen foods cannol
support insect life they cannot support human life.

A report has just appeared in the September number of the New
Zealand Dental Journal by H. Hocker on behalf of the Hawkes Bay
Branch of the New Zealand Dengfgdsociation in which he reports the



results of the application of my suggestions in the Hukarere School
native Maori girls at Napiet have reported my studies there in Chap
12.They used only one part of my suggestions for checking the acti
of dental cariesThe diet of both their control group and tested group
was the same except for one item, i.e., "one heaped teaspoonful tw
daily of malt and cod liver oil." In a group of sixty-six native girls the
thirty-three with the best teeth were used as a control gidwp.
remaining thirty-three were given the additional fat-soluble vitamins
six months' time ~resistance of this group was raised by 41.75 per
as compared with the control grodje nutrition of the test group was
not adequately reinforced to obtain the best reslitiste was a markec
inadequacy of mineral carrying foods in proportion to theggnand
heat providing factors in the foodsn adequate quantity of such
efficient foods should be as readily available today as before the wt
men came to New Zealand.

It is important to summarize at this point some of the data that | h
developed in other chapters because of their direct relation to the c
of dental caries and other degenerative processes. Since human lif
other animal life has been developed in Nature's laboratory to fit Ne
natural foods we run a great risk when we undertake to modify seri
these foods. Bakers' so-called whole wheat bread is not comparabl
Nature's foods that provide entire wheat and other cereals, becaust
factors that have been removed from the wheat either mechanically
oxidation.This is so lage a problem that adequate changes in the
available grain foods cannot be made until there 1fticgirft public
demand to produce them through the normal channels of supply an
demand. It is primarily a problem for our Federal and State governr
Packaged foods containing dry cereals can @udienportant changes,
even while the material is being processed or while in packages on
shelvesThe determinations of the loss of vitamins in packaged fooc
reported in 1938 by th&gricultural Experimental Station of Oklahom:
Agricultural and Mechanical College, reveal that a material loss occ
in two weeks' time and a very serious loss in one to two months' tin
certain stock rations.



An important source of misapprehension is the literature and teac
of fadists. Such, for example, as the misapprehension of many peo
that they must use only alkaline producing foods and that a great d;
is associated with the use of acid producing foods. In the primitive r
| have found practically no ddrence between the acid balance meat
of the isolated Eskimos of the far north and the less acid vegetable
milk diet of other groups asfafient factors in control of caries. It is
important to keep in mind that our bodies have a mechanism for
maintaining proper acid and alkali balance in the blood and this var
through only a very narrow limit whether the balance of the total foc
eaten is acid or alkaline. It is also important to have in mind that the
are certain fat-soluble vitamins provided in dairy products in adequiz
guantity that cannot all be supplied in fish oftso that overdosing wit|
cod liver oil and other fish oils can be definitely detrimeniéhen
packages of cod liver oil are purchased from the trade the material
should be received in full containers not exposed to air and when o
should be transferred to small units so it is not progressively oxidize
during the period of its use.

The excess of calories over body building minerals is exceedingly
in sweets of various kinds regardless of their special branding and 1
methods of manufacture and storabeere is very little of the body
building minerals in maple syrup, cane syrup from sugar or hdhey
can all defeat an otherwisdiefent dietary The problem is not so simp
as merely cutting down or eliminating sugars and white flour thougt
Is exceedingly important. It is also necessary that adequate mineral
vitamin carrying foods be made available. It is also necessary to re:
that many of our important foods for providing vitamins are very low
body building material. For example, one would have to eat nearly i
bushel of apples a day or half a bushel of oranges to obtain a libere
factor of safety for providing phosphorus; similarly one would be
required to eat nine and one half pounds of carrots or eleven pounc
beets each day to get enough phosphorus for a liberal factor of safe
while this quantity would be provided in one pound of lentils or beat
wheat or oats. | have discussed elsewhere the availability of phospi
depending upon its chemical form. Since the caloriggelprdetermine



the satisfying of the appetite and since under ordinary circumstance
stop when we have obtained about two thousand to twenty-five hur
very little of the highly sweetened fruits defeats our nutritional progr
We would have to consume daily the contents of thirty-two one pou
jars of marmalade, jellies or jams to provide a two gram intake of
phosphorusThis quantity would provide 32,500 calories; an amount
impossible for the system to take care of.

Milk is one of the best foods for providing minerals but it may be
inadequate in several vitamins. Of all of the primitive groups studiec
those using sea foods abundantly appear to obtain an adequate qu
of minerals particularly phosphorus with the greatest ease, in part
because the fat-soluble vitamins provided in the sea foods (by whic
mean animal life of the sea) are usually hifjis enables a more
efficient utilization of the minerals, calcium and phosphorus.

As | study routinely the sample dietaries being used by people
suffering from dental caries, usually associated with other disturban
find large numbers who are not getting in their food even half the
minimum requirements of calcium, phosphorus and magnesium an:
and usually only a fraction of the minimum requirements of the fat-
soluble vitaminsThese latter have a role which in many respects is |
the battery of an automobile which provides the spark for igniting th
fuel. Even though the tank is filled with gasoline there is no power
without the igniting spark.

There are two programs now available for meeting the dental cari
problem. One is to know first in detail all the physical and chemical
factors involved and then procedthe other is to know how to preven
the disease as the primitives have shown and then pradeetbrmer is
largely the practice of the moderfide latter is the program suggeste
by these investigation&vailable data indicate that the blood and sali
normally carry defensive factors which when present control the grc
of the acid producing ganisms and the local reactions at tooth surfa
When these defensive factors are not present the acid producing
organisms multiply and produce an acid which dissolves tooth struc
The origin of this protective factor is provided in nutrition and is dire



related to the mineral content of the foods and to known and unkno
vitamins particularly the fat-soluble. Clinical data demonstrate that |
following the program outlined dental caries can be prevented or
controlled when active in practically all individual$is does not
require either permission or prescription but it is the inherent right o
every individual A properly balanced diet is good for the entire body

References

1. TISDALL, F. FE and KRAMER, B. Methods for the direct
quantitative determination of sodium, potassium, calcium, and
magnesiumJ. Biol. Chem.48:1, 1921.

2. KUTTNER, T. and COHEN, H. Micro colorimetric studiesAl.
molybdic acid, stannous chloride reageéntBiol. Chem.75: 517,
1927.

3. PRICE,W. A. Eskimo and Indian field studies Alaska and
CanadaJ.Am. DentA., 23:417, 1936.

4. PRICE,W. A. Control of dental caries and some associated
degenerative processes through reinforcement of the diet with
special activatorsl. Am. DentA., 19:1339, 1932.

5. MATTILL, H. A. The oxidative destruction of vitamiksand E.
J.A.M.A.,89:1505, 1927.

6. LEASE, E. J., et al. Destruction of vitanfnby rancid fatsJ.
Nutrition, 16:571, 1938.

7. HOYGAARD, A. Some investigations into the physiology and
nasology of Eskimos frodngmagsslik in Greenland. Oslo,
Dybwad, 1937.

8. PEDERSEN, PO. Investigations into dental conditions of about
3000 ancient and modern GreenlandBemnt. Rec.58:191, 1938.

Chapter 17
One origin of physical deformities

FACES are classified on the basis of physical characteristics and
appearances which identify them as having a common ancestry
constant reproduction of ancestral patterns constitutes one of the



fundamental laws of hereditywe are concerned here with the
divergences from the normal course of reproduction.

The precision with which Nature reproduces widely distributed ra
stocks demonstrates how deeply seated and controlling are the
Mendelian laws. In Fig. 98 may be seen four young men of the
Melanesian race born on fourféifent islandsThey have never seen
each otheryet they look like brothers. Similarlyn Fig. 99 are shown
four Polynesian girls. Here again they look so much alike that they |
readily be taken for sisterget, they live in four diierent groups of
Polynesian islands; the Hawaiian, the SamoanTahéian, and the
Rarotongan.

FIG. 98. These four Melanesian boys born on different islands look like
brothers but are not blood relations. They illustrate the role of heredity in
reproducing racial type. Heredity, however, can only operate normally
when the germ cells have not been injured.

99. These four Polynesian girls live on different islands and are not
related though they look like sisters. They record their racial type by
undisturbed heredity.



The blending of dierent racial stocks produces typical characteris
of either or both ancestral patteridghen, howevemarked divegences
appear without mixing of racial stocks, the result is not due to herec
but occurs in spite of hereditin the previous chapters, | have shown
that in the modernized groups of various primitive racial stocks, ccr
individuals developed marked changes in facial and dental arch fori
from the racial pattern\Ve are interested to know the nature of the fo
responsible for this distortion of the ancestral pattern. In a study of |
skulls of the ancient civilizations of Peru, | did not find one with a
typical divegence from normal such as we find in modern whites or
children of primitive racial stocks after the parents have adopted the
foods of our modern civilization. It is important that we study this ph
in further detail.

In Fig. 100 are shown two Indian fathers and their sons, whom w
studied in Perulhe father and son shown above livedaara, in a
highly modernized Indian colonyhe father worked in the oil fields or
the coastThis district is an arid desert into which practically all food
to be shipped for the Ige colony engaged in the oil industfne father



was born while his parents were using the native foods of the coast
including an abundance of sea footlse son was born to his parents
after they had adopted the foods of modern civilizafldve father and
son shown belowived in the high Sierra3he father is an Indian
descendant of the Incas and was born while his parents were living
the native dietary of the high plateau countigar CuzcoAfter the
adoption of the modern foods by the parents, the son shown to the
was born. It is important to keep in mind that the marked change in
fathers and sons has occurred in the first generation after the parer
have adopted the white man's foods, and has occurred in spite of
heredity

FIG. 100. Disturbed heredity. Above, father a primitive coastal Indian of
Peru with normal facial and dental arch development. Son at right
presents distortions of both facial and dental arch form. Below, father a
primitive Andean Indian with excellent facial and dental arch form. His
son at right has not reproduced the racial pattern. Both sons are full
blood.

In Fig. 101 above is shownMakamba father in centrafrica, a man



who is working for the railroad company which contributedéddy to
the food supply for the laborefBhe boy shown at the right was born
after the parents had adopted the imported foods. In the lower pictL
Fig. 101, is seen a Fiji Islander and his sidme father was born to
parents living on the native foods, and his son was born after the
adoption of the white man's foodsl these are typical cases of the
inhibition of Nature's normal proceduie have additional data whicl
indicate that our problem is associated with a progressive lowering
reproductive capacity on the part of one or both of the parents.

FIG. 101. Disturbed heredity. Above, the father is a primitive Wakamba of
Central Africa. His son at right has not reproduced the tribal pattern.
Below, the father presents the typical Fijian primitive facial and dental
arch form. His son at right has a narrowed arch and change in facial form.
Both sons are full blood.

In photographing the members of modernized families, regardles
racial stocks, we frequently find that changes in facial expression a|
in the younger members of the familhis change in facial contour
within a family does not occur in the primitive races, while on their



native dietary

In contrast with this we see, in Fig. 102, two sisters and two brott
In each pair there is a marked change in the facial form of the youn
The arches and the nostrils of the younger child are narrower and t|
a marked lack of development in both the middle and lower thirds o
face.

FIG. 102. Disturbed heredity. Quichua Indians. Note the marked change
in shape of the face and dental arches of the younger sister at the right.
Also of the younger brother at the right. These families demonstrate a
lowering of reproductive capacity of the parents with the later born
children.

Very striking illustrations of this progressive degeneration in the
children of a given family were found among the modernized aboric
of Australia.Two views of brothers are shown in Fig. 103 (uppEnge
father and mother of these two boys were born in the Busdy. were
living, when photographed, in one of the reservations, on the impor
modern foods which were provided by the governmEms is also
illustrated in the lower photograph. Note the marked underdevelopr



of the middle third of the face of the girl.

FIG. 103. Disturbed heredity. These children are Australian Aborigines.
Note the marked change in facial and dental arch form in the younger
child at the right in both families. This is depressed reproductive capacity
of the parents.

Striking instances were frequently seen among the modernized |
of New ZealandTwo sisters presenting two extremes of facial form ¢
shown in the upper section of Fig. 104he girl to the left is the older
She has the typical tribal pattern which has been completely lost in
younger sister to the right.

FIG. 104. Above, two Maori girls in New Zealand and below, two white
girls in Peru. Note the facial change in the girls at the right compared with
their older sisters.



If the change in facial form were the result of racial admixture, we
should not have the types of deformity patterns that these cases sh
Indeed, in the same family we should not find sever&miht deformity
patternsThe lack of development downward of the upper anterior
incisors and the bone supporting them is illustrated for the younger
in Fig. 103 lower right. It will be noted that when this girl's molar tee
are in contact her front teeth still miss occluding by a considerable
distance.

Members of the white race aréeated in a similar mannen Fig.
104 (lower) are shown two sisters; the younger to the right reveals
strikingly the lack of development of the middle and lower third of tr
face.The fact that this condition so frequently shows a progressivel
severe injury in the younger members of the family is a matter of gr
importance in tracing the causative factors. It is important to keep ir
mind that when the injury shows in the face of the young child it
becomes worse when the adult face forfisgs increase in deformity
occurs at the time of the development of the permanent dentition, a



ten to fourteen years of age.

In the islands north @&fustralia where contact with modern
civilization is just being made, the adult individuals showed a const:
reproduction of the tribal pattern, while those born since contact wa
made, had many divgences from normal. In Fig. 105 will be seen a
family of six individuals. Four were born before the modern store wi
put on that island and two after the parents had come into contact v
the influence of the imported foods. It will be seen that the four olde
brothers show marked uniformity of facial design, and that all have
reproduced the tribal patteffihe two younger members show definite
change in facial patterithis is also illustrated in Fig. 106 above, in
which the oldest brother was born before the store was put on Badl
Island, and the three youngafter the establishment of the store twer
three years ago.

FIG. 105. Of these six brothers the four older were born on Badu Island
before the white man's store was established. The two younger at right
below, after. Note change in facial form.

FIG. 106. Above, the brother at the right was born before the store was



put on Badu Island, the three younger, after. Note the change in facial

form. Below, note that the dental arches are too constricted to provide

space for the erupting cuspids. This boy is the one shown at the left in
Figure 107.

This problem of progressive degeneration in the younger membe
the family is again illustrated by the group shown in Fig. Thié. older
girl has reproduced the tribal pattern of the race with normal broad,
dental archesl'he second girl shows marked narrowing and lengtheil
of the faceThe third child, a bayshows very marked divgence from
the tribal patternThis group is shown below with their teeth exposed
will be seen that the oldest girl has broad dental arches typical of
Nature's normal desigithe second girl has a marked depression
laterally in the molar and bicuspid region producing a narrowing of 1
palate.The third child has in addition to the narrowing of the face a
marked deficiency in bone growth so that the cuspids both above a
below are forced entirely outside the arthe total circumference as
well as the breadth of the upper arch is so reduced that space is nc
available for the cuspid$hey will be seen imbedded high in the tisst



as illustrated in the lower picture of Fig. 106.

FIG. 107. Natives from islands north of Australia. Above, note the
progressive facial change in the younger sister and brother with
lengthening and narrowing of the face and body. Below, note the broad
arches of the oldest girl at the right, lateral depression of the bicuspids
and molars of the next girl and inadequate bone development of the boy's
face. These are on an island north of Australia.

Fig. 108 shows three white girl scouts in New Zealand. Note that
progressive narrowing of the body including both shoulders and hip
occurred in the younger members of the fanilyis is also shown in
Fig. 107.

FIG. 108. White Girl Scouts, New Zealand. Note the progressive
lengthening and narrowing of the face and narrowing of the hips in the
younger girl at the left.



It would be remarkable if these disturbances in the physical patte
were limited to the face and dental arcifesillustration of other
deficiency injuries is shown in Fig. 109, which shows three children
modernized Maori familyit will be seen that while the oldest girl has
the typical Maori racial pattern of face, there is a marked lack of
development of the middle third of the face, with progressive severi
distortion in her two younger brothers. On observing the feet it will
seen that she has splendidly formed feet while the second child has
feet, and the third child has clubbed feet.

FIG. 109. New Zealand Maori. Note the progressive change in facial form
of the two younger boys as compared with their older sister. Then note
the progressive change in their feet. Normal feet, flat feet and club feet.



| have found similar examples in several of the modernized primi
racial stocksThe severity of the disturbing factors may bédedaldnt
under diferent circumstances. Drought, industrial depression,
unemployment, and the like, all have their influence. In FA§.ill be
seen three Maori children of New Zealand; the second child is smal
stature than the third and gives more evidence of facial injdinyle his
older sister and younger brother have normal feet, his quite severe
disturbance in facial growth is associated with club feet.

FIG. 110. New Zealand Maori. Note the marked undersize of the second
child and underdevelopment of the face associated with marked
deformity of the feet.



| have one patient who was the seventh of a family of eleven chil
All the children in the family have good facial development, except
patient. She was born in the midst of a severe financial depression
the total amount of money available for the food for the family was
reduced to a very low levelhe other children were born before or af
the depression, and were not injured. In addition to this patient's se
facial deformity she has had some arthritis and a general rheumatic
tendencyHer facial injury is marked and is characterized by a lack ¢
development of the middle third.

Deformities of the feet associated with facial deformity have beer
found in several modernized groups of primitive racial stokkgpical
case among the modernized Indians of Peru is shown inHiglie
face of this boy shows abnormal development with narrowing of the
upper arch and displacement of the teéths is associated with gross
deformity of one foot and shortening of the leg. He lives in the high
country This phase is strikingly illustrated in FiglA where the face is
very badly injured and both feet are seriously clubbéd boy is a



Coastal Indian.

FIG. 111. This boy is a modernized Indian in the high Sierra of Peru. Note
the disturbed development of the face associated with the deformity of
one foot.

FIG. 112. This is a modernized coastal Indian of Ecuador. Note the
serious facial and dental arch distortion associated with club feet.



The serious expressions of physical deformities which we found |
occurred in several primitive racial stocks, after they have become
modernized sdiciently to be using the foods of our modern civilizatic
are occurring in our modeAmerican families with equal severity anc
great frequency

One method for determining the cause of these deformities is thr
an examination of birth and death certificates to note the recorded «
relative to physical deformitiedn outstanding contribution to this
approach has been made by Dr P Murphy, of the University of
Pennsylvania. In an examination of 130,132 individual death certific
that have been recorded between 1929 and 1933, he found physic:
deformities recorded in 1,476 cases. Rurphy sent field workers to
make a personal study of the family histories by contacting the mot
or grandmothers, of whom they were able to locate 890. From this ¢
he was able to select 405 with faziently complete family histories to
allow tabulation in a form that would throw light upon the birth rank
other data. His studies strongly emphasize the presence of a perioc







































































































































































































































































































































