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THE gracious reception given to my severa reports of field studies among primitive racial groups

and the many requests for copies of those brief reports and for further data, together with the need for
providing interpretations and applications of the data, have induced me to consolidate my
investigations. There have also been many requests from my patients and from members of the
medical and dental professions for 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 races 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, it has seemed important that the elementsin the
modern contacts that are so destructive to them should be discovered and removed.

There has been a degp sense of obligation to the officials of many countries for the great kindness
and assistance that they have so cheerfully given by providing the opportunity for these
investigations. Thelist 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 the magnificent characters that are at the outposts
earnestly striving to better the welfare of the natives whom they are ministering to, but who are
distraught with the recognition that under the modernization program the natives decline in health
and become afflicted 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 have 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 indulgence of professional readers.

There are some individuals whose assistance | must acknowledge specifically: Reverend Father
John Siegen and Doctor Alfred Gys of Switzerland; Mrs. Lulu Herron and Doctor J. Romig of
Alaska; the Indian Department at Ottawa; the Department of Indian Affairs at Washington, D. C.; the
officials of the eight archipelagos studied in the Pacific; Colonel J. L. Saunders of New Zealand; the
Minister of Health, New Zealand; Dr. W. Stewart Ziele of Sydney, Australia; Sir Herbert Gepp of
Melbourne, Australia; Doctor William M. Hughes, Minister of Health, Canberra; Dr. Cummiston,
Director-Genera of Health, Australian Commonwealth, Canberra; Doctor Rapael Cilento of
Queendland, Australia; Mr. E. W. Saranealis, Thursday I1sland; the Department of Health of Kenya,
Africa; the Department of Health for Belgian Congo, Brussells; the Department of National Parks,
Belgian Congo; Minister of the Interior, Peru; Doctor Albert Giesecke and Esther Giesecke of Peru;
the Directors of Museumsin Sydney and Canberra, Australia; Auckland, New Zealand; V ancouver,
and Toronto, Canada; Washington, New Y ork and Chicago, the United States; Juneau, Alaska;
Rome, Italy; and Cairo, Egypt; the publishers of the Ohio State Medical Journal, the Journal of the
American Dental Association, the Dental Digest and the Dental Items of Interest; my faithful
secretary, Mrs. Ruth MacM aster; Professor W. G. Garnett who so kindly provided the critical reading
of the manuscript, and the publishers who furnished constructive suggestions and cooperation. To
these and a host of others | am deeply indebted and profoundly grateful.

WESTON A. PRICE
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8926 Euclid Avenue,
Cleveland, Ohio, 1938.
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INTRODUCTION

TH |S 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
to be used as controls who are largely free from these affections.

After spending several years approaching this problem by both clinical and laboratory research
methods, | interpreted the accumulating evidence as strongly indicating the absence of some essential
factors from our modern program, rather than the presence of injurious factors. Thisimmediately
indicated the need for obtaining controls. To accomplish this it became necessary to locate immune
groups which were found readily asisolated remnants of primitive racial stocksin different parts of
the world. A critical examination of these groups revealed a high immunity to many of our serious
affections so long as they were sufficiently isolated from our modern civilization and living in
accordance with the nutritional programs which were directed by the accumulated wisdom of the
group. In every instance where individual s of the same racial stocks who had lost thisisolation and
who had adopted the foods and food habits of our modern civilization were examined, there was an
early loss of the high immunity characteristics of the isolated group. These studies have included a
chemical analysis of foods of the isolated groups and also of the displacing foods of our modern
civilization.

These investigations have been made among the following primitive racial stocks including both
isolated and modernized groups: the Swiss of Switzerland, the Gaelics in the Outer and Inner
Hebrides, the Eskimos of Alaska, the Indiansin the far North, West and Central Canada, Western
United States and Florida, the Melanesians and Polynesians on eight archipelagos of the Southern
Pacific, tribesin eastern and central Africa, the Aborigines of Australia, Malay tribes on islands north
of Australia, the Maori of New Zealand and the ancient civilizations and their descendantsin Peru
both along the coast and in the Sierras, aso in the Amazon Basin. Where available the modernized
whites in these communities also were studied. There have been many important unexpected
developmentsin these investigations. While a primary quest was to find the cause of tooth decay
which was established quite readily as being controlled directly by nutrition, it rapidly became
apparent that a chain of disturbances developed in these various primitive racial stocks starting even
in the first generation after the adoption of the modernized diet and rapidly increased in severity with
expressions quite constantly like the characteristic degenerative processes of our modern civilization
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of America and Europe. While tooth decay has proved to be amost entirely a matter of the nutrition
of the individual at the time and prior to the activity of that disease, a group of affections have
expressed themselvesin physical form. These have included facial and dental arch changes which,
heretofore, have been accounted for as results of admixtures of different racial stocks. My
Investigations have revealed that these same divergencies from normal are reproduced in all these
various racia stockswhile the blood is still pure. Indeed, these even develop in those children of the
family that are born after the parents adopted the modern nutrition.

Applying these methods of study to our American families, we find readily that a considerable
percentage of our families show this same deterioration in the younger members. The percentage of
individuals so affected in our American communities in which | have made studies varies through a
wide range, usually between 25 per cent to 75 per cent. A certain percentage of this affected group
has not only these evidences of physical injury, but also personality disturbances, the most common
of which isalower than normal mental efficiency and acuteness, chiefly observed as so-called mental
backwardness which includes the group of children in the schools who are unable to keep up with
their classmates. Their 1.Q.'s are generally lower than normal and they readily develop inferiority
complexes growing out of their handicap. From this group or parallel with it a certain percentage
develop personality disturbances which have their expression largely in unsocial traits. They include
the delinquents who at this time are causing so much trouble and concern because of evidence of
increase in their numbers. This latter group has been accounted for largely on the basis of some
conditioning experience that developed after the child had reached an impressionable age. My
investigations are revealing a physical structural change and therefore, an organic factor which
precedes and underlies these conditioning influences of the environment. The fact that a government
survey has shown that 66 per cent of the delinquents who have been treated in the best institutions
and released as cured, later have devel oped their unsocial or criminal tendencies, strongly emphasizes
the urgent necessity that if preventive methods are to be applied these must precede and forestall the
primary injuries themselves.

While it has been known that certain injuries were directly related to an inadequate nutrition of the
mother during the formative period of the child, my investigations are revealing evidence that the
problem goes back still further to defects in the germ plasms as contributed by the two parents. These
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 obtaining of information from these
various primitive racial groups indicating that they were conscious that such injuries would occur if
the parents were not in excellent physical condition and nourishment. Indeed, in many groups | found
that the girls were not allowed to be married until after they had had a period of special feeding. In
some tribes a six months period of special nutrition was required before marriage. An examination of
their foods has disclosed special nutritional factors which are utilized for this purpose.

The scope of this work, accordingly, becomes of direct interest in many fields including the
various branches of the healing arts, particularly medicine and dentistry, and the social organizations
that are concerned with betterment of the racial stock. Similarly, the educational groups are
concerned directly since, if we are to stem the tide by passing new information on to the parents of
the new generation, it must be done prior to the time the emergency shall arise. Thisinvolvesa
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system of education directed particularly to the high school age pupils.

The data that are being presented in the following chapters suggest the 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 asto be able to resist all impacts and changes in the environment.
These data will indicate that much that we have interpreted as being due to heredity isreally the
result of intercepted heredity. While great emphasis has been placed on the influence of the
environment on the character of the individual, the body pattern has generally been supposed to
require agreat number of impacts of asimilar nature to alter the design. The brain has been assumed
to be similarly well organized in most individuals except that incidents in the life of the individual
such as disappointments, fright, etc., are largely responsible for disturbed behavior. Normal brain
functioning has not been thought of as being as biologic as digestion. The data provided in the
succeeding chapters indicate that associated with disturbances in the development of the bones of the
head, disturbances may at the same time occur in the development of the brain. Such structural
defects usually are not hereditary factors even though they appear in other members of the family or
parents. They are products of the environment rather than hereditary units transmitted from the
ancestry.

In the light of these data important new emphasisis placed on the quality of the germ cells of the
two parents as well as on the environment provided by the mother. The new evidence indicates that
the paternal contribution may be an injured product and that the responsibility for defective germ
cells may have to be about equally divided between the father and mother. The blending of races has
been blamed for much of the distortion and defects in body form in our modern generation. It will be
seen that these face changes occur in al the pure blood races studied in even the first generation, after
the nutrition of the parents has been changed.

The origin of personality and character appear in the light of the newer data to be biologic products
and to amuch less degree than usually considered pure hereditary traits. Since these various factors
are biologic, being directly related to both the nutrition of the parents and to the nutritional
environment of the individualsin the formative and growth period any common contributing factor
such as food deficiencies due to soil depletion will be seen to produce degeneration of the masses of
people due to a common cause. Mass behavior therefore, in this new light becomes the result of
natural forces, the expression of which may not be modified by propaganda but will require
correction at the source. Nature has been at this process of building human cultures through many
millenniums and our culture has not only its own experience to draw from but that of parallel races
living today as well as those who lived in the past. Thiswork, accordingly, includes data that have
been obtained from several of Nature's other biologic experiments to throw light on the problems of
our modern white civilization.

In presenting the evidence | am utilizing photographs very liberally. A good illustration is said to
be equivalent to a thousand words of text. Thisisin keeping too with the recent trend in journalism.
The pictures are much more convincing than words can be, and since the text challenges many of the
current theories, the most conclusive evidence available is essential.

Owing to the many requests received for slides or the loan of my negatives, provision is being
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made for supplying alimited number of slides of theillustrations in either black and white or in color.
Slides of other subjects are available.

TABLE OF CONTENTS

Chapter 1

WHY SEEK WISDOM FROM PRIMITIVE PEOPLES

SOM E of the primitive races have avoided certain of the life problems faced by modernized groups

and the methods and knowledge used by the primitive peoples are available to assist modernized
individualsin solving their problems. Many primitive races have made habitual use of certain
preventive measures in meeting crucial life problems.

Search for controls among remnants of primitive racial stocks has been resorted to as aresult of
failure to find them in our modernized groups or to find the controlling factors by applying laboratory
methods to the affected clinical material. Only the primitive groups have been able to provide
adequate normal controls.

In the following chapters, | have presented descriptions of certain peoples and their environments
in primitive state, and, for comparative study, descriptions of members of the primitive tribes who
have been in contact with modernized white races. | have recorded the effects of that contact as
expressed in physical and character changes, and have given a survey of the factorsin the
environment which have changed. It has been necessary to study in thisway awide variety of
primitive groups and physical environments. It will, accordingly, be advisable for the reader to keep
in mind the comparative effects of different altitudes, latitudes, temperatures and races, and to note
the similarity of the reactions of these primitive groups when contact is made with our modern
civilization. The purpose is to glean data that will be applicable for use in correcting certain tragic
expressions of our modern degeneration, including tooth decay, general physical degeneration, and
facial and dental-arch deformities, and character changes. These data will be useful in preventing race
decay and deformities, in establishing a higher resistance to infective diseases, and in reducing the
number of prenatal deficiency injuries. These latter include such expressions as mental deficiencies
caused by brain defects in the formative period, which result in mental disturbances ranging from
moderate backwardness to character abnormalities.

The data presented show the level of susceptibility to dental caries (tooth decay) in each isolated
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primitive group and, contrasted with that, the level of susceptibility in the modernized natives of the
same stock. A résumeé of the changes in the environment that are associated with the changesin
immunity and susceptibility will be presented. These data reveal an average increase in susceptibility
of thirty-five fold. Similar contrasts are shown in relation to the relative incidence of facial and dental
arch deformities among primitive natives and modernized natives.

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

It isimportant to preface the observations by constructing a mental pattern of physical excellence
from the pictures of the various primitive groups and, with this yardstick or standard of normalcy,
observe our modern patterns. Certain preconceived ideas may have to be modified, as for example,
that based on the belief that what we see is due to heredity or that deformity is due to mixing of races.
If so, why should the last child in alarge family generally suffer most, and often be different in facia
form; or why should there be these changesin the later children, even in pure racial stocks, after the
parents have adopted our modern types of nutrition? Although the causes of physical degeneration
that can be seen easily have been hard to trace, the defects in the development of the brain, which
affect the mind and character, are much more obscure, and the causes of mental degeneration are
exceedingly difficult to trace. Much that formerly has been left to the psychiatrist to explain is now
rapidly shifting to the realm of the anatomist and physiologist.

Those contributions of the past cultures which have blended agreeably into our modern experience
have been accepted with too little questioning. Much ancient wisdom, however, has been rejected
because of prejudice against the wisdom of so-called savages. Some readers may experience this
reaction to the primitive wisdom recorded in these chapters.

The writer isfully aware that his message is not orthodox; but since our orthodox theories have not
saved us we may have to readjust them to bring them into harmony with Nature's laws. Nature must
be obeyed, not orthodoxy. Apparently many primitive races have understood her language better than
have our modernized groups. Even the primitive races share our blights when they adopt our
conception of nutrition. The supporting evidence for this statement is voluminous and as much of it
as space permitsisincluded in this volume. The illustrative material used is taken from the many
thousands of my negatives which are available. Photographs alone can tell much of the story, and one
illustration is said 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, but also educators and social workers, the data are presented without
technical details.

While many of the primitive races studied have continued to thrive on the same soil through
thousands of years, our American human stock has declined rapidly within afew centuries, and in
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some localities within afew decades. In the regions in which degeneration has taken place the animal
stock has also declined. A decadent individual cannot regenerate himself, although he can reduce the
progressive decadence in the next generation, or can vastly improve that generation, by using the
demonstrated wisdom of the primitive races. No erain the long journey of mankind revealsin the
skeletal remains such aterrible degeneration of teeth and bones as this brief modern period records.
Must Nature reject our vaunted culture and call back the more obedient primitives? The alternative
seems to be a complete readjustment in accordance with the controlling forces of Nature.

Thinking is as biologic asis digestion, and brain embryonic defects are as biologic as are club feet.
Since both are readily produced by lowered parental reproductive capacity, and since Nature in her
large-scale human demonstration reveal s that thisis chiefly the result of inadequate nutrition of the
parents and too frequent or too prolonged child bearing, the way back isindicated. Like the
successful primitive racial stocks, we, too, can make, as afirst requisite, provision for adequate
nutrition both for generation and growth, and can make provision for the regulation of the overloads.
We, like the successful primitives, can establish programs of instruction for growing youth and
acquaint it with Nature s requirements long before the emergencies and stresses arise. This may
require alarge-scale program of home and classroom instruction, particularly for the high school girls
and boys. Thiswould be in accordance with the practice of many of the primitive races reported upon
in the following chapters.

If the individuals in our modern society who are sufficiently defective to require some supervision
arein part or largely the product of an injured parentage, who should be held responsible? Is it just
for society to consign these unsocial individuals which it has made to alife of hard labor or
confinement in depressing environments? Isit just for society to permit production of physical and
mental cripples? Many primitive races apparently have prevented the distortions which find
expressionsin unsocial acts. If so, cannot modern society do this by studying and adopting the
programs devel oped through centuries of experience by the primitives? Nature uses awritten
language which, without the keys, is made up of meaningless hieroglyphics, but which, with the
proper keys, becomes a clear story of racial and individual history. The hieroglyphics indicate racial
and individual disaster for modernized groups who heed not the warning story. The primitive races
have some of these keys and have used them successfully in avoiding many of the disasters of our
modern society. The following chapters record many of the excellent practices of the primitives and
they are presented here with the hope that they will be helpful in a program designed to relieve
mankind of some of the misfortunes common in the present social order and to prevent disorders for
future generations of civilized peoples.

TABLE OF CONTENTS
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Chapter 2

THE PROGRESSIVE DECLINE OF MODERN CIVILIZATION

THAT modern man is declining in physical fithess has been emphasized by many eminent

sociologists and other scientists. That the rate of degeneration is progressively accelerating
constitutes a cause for great alarm, particularly since thisistaking place in spite of the advance that is
being made in modern science along many lines of investigation.

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

Medicineis far from having decreased human sufferings 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 amuch larger 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 problem of diseaseis far from solved. Modern
man is delicate. Eleven hundred thousand persons have to attend the medical needs of
120,000,000 other persons. Every year, among this population of the United States, there are
about 100,000,000 illnesses, serious or slight. In the hospitals, 700,000 beds are occupied
every day of theyear. . .. Medical care, under all its forms, costs about $3,500,000,000
yearly. . . . The organism seemsto have become more susceptible to degenerative diseases.

The present health condition in the United States is reported from time to time by several agencies
representing special phases of the health program. The genera health problem has been thoroughly
surveyed and interpreted by the Surgeon General of the United States Public Health Service, Dr.
Parran. Probably no oneis so well informed in all of the phases of health asis 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 have been gathered by alarge group of
government workers. The report includes a census of the health conditions of all the groups
constituting the population of the United States--records of the health status and of the economic
status of 2,660,000 individuals living in various sections, in various types of communities, on various
economic levels. The data include records on every age-group. He makes the following
interpretations based upon the assumption that the 2,660,000 offer afair sampling of the population,
and he indicates the conclusions which may be drawn regarding conditions of status for the total
population of some 130,000,000 people.

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

Every man, woman and child (on the average) in the nation suffers ten days of incapacity
annually.
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The average youngster is sick in bed seven days of the year, the average oldster 35 days.

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

Sixty-five thousand people are totally deaf; 75,000 more are deaf and dumb; 200,000 lack a
hand, arm, foot or leg; 300,000 have permanent 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 for every one person better off economically.

Only onein 250 family heads in the income group of more than $2,000 yearly cannot seek
work because of chronic disability. In Relief families onein every 20 family heads is disabled.

Relief and low-income families are sick longer as well as more often than better-financed
families. They call doctors less often. But the poor, especially in big cities, get to stay in
hospitals longer than their better-off neighbors.

Concluded Dr. Parran:

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 oldsters, who spend on an average thirty-
five days per year in bed, are sick in bed one-tenth of the time. Those of us who are well, who may
have been so fortunate as to spend very little time in bed, will contemplate this fact with considerable
concern since it expresses a vast amount of suffering and enforced idleness. It is clear that so great an
incidence of morbidity must place a heavy load upon those who at the time are well. The problem of
the progressive increase in percentage of individuals affected with heart disease and cancer is
adequate cause for alarm. Statistics have been published by the Department of Public Health in New
York City which show the increase in the incidence of heart disease to have progressed steadily
during the years from 1907 to 1936. The figures provided in their report reveal an increase from
203.7 deaths per 100,000 in 1907 to 327.2 per 100,000 in 1936. This constitutes an increase of 60 per
cent. Cancer increased 90 per cent from 1907 to 1936.

That this problem of serious degeneration of our modern civilization is not limited to the people of
the United States has been commented on at length by workers in many countries. Sir Arbuthnot
Lane, one of England's distinguished surgeons, and a student of public welfare, has made this
comment: (2)

Long surgical experience has proved to me conclusively that there is something radically and
fundamentally wrong with the civilized mode of life, and | believe that unless the present
dietetic and health customs of the White Nations are reorganized, social decay and race
deterioration are inevitable.
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The decline in white population that is taking place in many communities throughout several
countries illustrates the widespread working of the forces that are responsible for this degeneration. In
discussing this matter in itsrelation to Australia, S. R. Wolstenhole, (3) lecturer in economics at
Sydney University, predicts that:

A declinein Australia'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 these problems are not limited to
health conditions which we have been accustomed to think of as bodily diseases. Thisisillustrated in
arecent discussion by Will Durant: (4)

The American people are face to face with at least 4 mgjor and militant problems that have
to do with the continuity and worthwhile progress of modern civilization:

1. Thethreatened deterioration of our stock.

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

3. Thethird problemis moral. A civilization depends upon morals for a social and
governmental order. . . .

4. The sources of statesmanship aredrying up. . . .

Dental caries or tooth decay is recognized as affecting more individuals throughout the so-called
civilized world today than any other affection. In the United States, England and Europe
examinations of highly modernized groups, consisting of several million individuals, reveal the fact
that from 85 to 100 per cent of the individuals in various communities are suffering from this
affection. As a contributing factor to absence from school among children it leads all other affections.
From the standpoint of injury to health, it has been estimated by many to be the most serious
contributing factor through its involvement of other organs of the body. The Honorable J. A. Y oung,
Minister of Health of New Zealand, strongly emphasized that the insidiousness of the effect of dental
disease liesin the fact that it is the forerunner of other far-reaching disturbances and he has referred
to the seriousness with which it is viewed in England as follows: " Sir George Newman, Principal
Medical Officer of the Ministry of Health in Great Britain, has said that 'dental disease is one of the
chief, if not the chief, cause of theill health of the people.™

Dr. Earnest A. Hooton, of Harvard University, has emphasized the importance of oral sepsis and
the task of stopping tooth decay. In closing Chapter V11 of his recent book "Apes, Men and
Morons," (5) he states the case as follows:

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

In discussing the strategic situation of dental science, Dr. Hooton states.

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

Students of history have continually commented upon the superior teeth of the so-called savages
including the human types that have preceded our modernized groups. While dental caries has been
found occasionally in several animal species through the recent geologic ages, the teeth of the human
species have been comparatively free from dental caries. Primitive human beings have been freer
from the disease than has contemporary animal life. This absence of tooth decay among primitive
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 cariesin the pre-historic South Africans, makes this comment:

In not one of avery large collection of teeth from skulls obtained in the Matjes River
Shelter (Holocene) was there the slightest sign of dental caries. The indication from this area,
therefore, bears out the experience of European anthropol ogists that caries is a comparatively
modern disease and that no skull showing this condition can be regarded as ancient.

In connection with the studies reported in this volume, it is of particular importance that adesire to
find the cause of dental caries was the primary reason for undertaking these investigations. Since it
was exceedingly difficult to find in our modern social organization any large group with relatively
high immunity to dental caries, a search was made for such control groups among remnants of
primitive racial stocks that could also be examined at the point of contact with modern civilization in
order that the changes associated with their racial oss of immunity might be noted. Probably few
problems with which our modern socia groups are concerned have been so inadequately understood
not only by the laity, but by the members of the medical and dental professions as 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 as "orthodontia." The literature dealing with the cause of
facial deformitiesis now voluminous. The blending of racia stocksthat differ radically in facial form
has been said by many to be the chief factor contributing to the creation of deformities of the face.
Crowded teeth have been said to be due to the inheritance of the large teeth of one parent and the
small bone formation of the other and that such inheritances would provide dental arches that are too
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small for the teeth that have been made for them. A more general explanation for certain types of
deformity, particularly for the protruding of the upper teeth over the lower, isthat they result from
thumb sucking, which tends to bring the upper arch forward and to depress the lower. Among the
other contributing factors named have been faulty sleeping and breathing habits. To these has been
assigned much of the blame. This problem of facial form, aswell as that of bodily design, including
dental arch design, is so directly a problem of growth, not only of individuals, but of races
themselves, that certain laws have been very definitely worked out by physical anthropologists as
laws of development. They have assumed that changes in physical type can occur only through the
impact of changes in the environment which have affected a great number of generations. It is
important to keep this viewpoint in mind as the succeeding chapters are read, for they contain
descriptions of many changesin physical form that have occurred routinely in the various racial
groups, even during the first generation after the parents have adopted the foods of modern
civilization.

Many of our modern writers have recognized and have emphasized the seriousness of mental and
moral degeneration. Laird has made a splendid contribution under the title "The Tail That Wags the
Nation," (7) in which he states:

The country's average level of general ability sinkslower with each generation. Should the
ballot be restricted to citizens able to take care of themselves? One out of four cannot. . . . The
tail is now wagging Washington, and Wall St. and LaSalle Street. . . . Each generation has
seen some lowering of the American average level of general ability.

In Laird'sanalysis of our present situation he has stressed a very important phase. While
emphasizing that the degeneration is not limited to restricted areas, he raises the question asto
whether local conditions in certain areas play important roles in the rate and extent to which
degeneration has taken place. He says further, (7)

Although we might cite any one of nearly two dozen states, we will first mention Vermont
by name because that is the place studied by the late Dr. Pearce Bailey. "It would be," he
wrote, "safe to assume that there are at least 30 defectives per 1000 in Vermont of the eight-
year-old 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 atype to require some supervision."

The problem of lowered mentality and its place in our modern conception of bodily diseases has not
been placed on a physical basis as have the better understood degenerative processes, with their direct
relationship to a diseased organ, but has generally been assigned to arealm entirely outside the
domain of disease or injury of a special organ or tissue. Edward Lee Thorndike, (8) of Columbia
University, saysthat "thinking is as biological as digestion." Thisimpliesthat a disturbance in the
capacity to think is directly related to a defect in the brain.

Another of the distinguished students of mental capacity, J. B. Miner, (9) states:

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

The origin of backwardness in a child seems to have been assigned very largely 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 delinquency in its various
phases, including major crime, constitutes one of the most alarming aspects of our modern problems
in social degeneration. Chassell (10) has made an exhaustive study of the reports from workersin
different fieldsin several countries and summarizes her finding as follows:. " The correlation between
delinquency and mental inferiority as found in the case of feeble-minded groupsis clearly positive,
and tends to be marked in degree."

Burt, (11) who had made an extensive study, over an extended period, of the problems of the
backward child and the delinquent child in London, statesin his summary and conclusion with regard
to the origin 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 mgority the outstanding cause is a general inferiority of intellectual
capacity, presumably inborn and frequently hereditary.

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

Old and time-honoured as it must seem to the schoolmaster, the problem of the backward
child has never been attacked by systematic research until quite recently. We know little about
causes, and still less about treatment. . . . Thirdly, though the vast magjority of backward
children--80 per cent in an area like London--prove to be suffering from minor bodily ailments
or from continued ill-health, nevertheless general physical weaknessisrarely the main factor.

Among the many surveys made in the study of the forces that are responsible for producing
delinquency and criminality, practically all the workersin thisfield have testified to the obscure
nature of those forces. Burt (12) saysthat, "it is almost as though crime were some contagious disease,
to which the constitutionally susceptible were suddenly exposed at puberty, or to which puberty left
them peculiarly prone." He emphasizes a relationship between delinquency and physical deficiency:

Most repeated offenders are far from robust; they are frail, sickly, and infirm. Indeed, so
regularly is chronic moral disorder associated with chronic physical disorder that many have
contended that crimeis adisease, or at least a symptom of disease, needing the doctor more
than the magistrate, physic rather than the whip.

The frequency among juvenile delinquents of bodily weakness and ill health has been
remarked by almost every recent writer. In my own series of cases nearly 70 per cent were
suffering from such defects; and nearly 50 per cent were in urgent need of medical
treatment. . . . Of all the psychological causes of crime, the commonest and the gravest is
usually alleged to be defective mind. The most eminent authorities, employing the most
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elaborate methods of scientific analysis, have been led to enunciate some such belief. In
England, for example, Dr. Goring has affirmed that "the one vital mental constitutional factor
in the etiology of crimeis defective intelligence." In Chicago, Dr. Healy has likewise
maintained that among the personal characteristics of the offender "mental deficiency forms
the largest single cause of delinquency.” And most American investigators would agree.

The assertion of the obscurity of the fundamental causative factors of delinquency constitutes one
of the most striking aspects of the extensive literature that has been accumulated through the
reporting of intensive studies made by workers in many countries.

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

Gangs are gangs, wherever they are found. They represent a specific type or variety of
society, and one thing that is particularly interesting about them is the fact that they are, in
respect to their organization, so elementary, and in respect to their origin, so spontaneous.

Formal society is aways more or less conscious of the end for which it exists, and the
organization through which this end is achieved is always more or less a product of design.
But gangs grow like weeds, without consciousness of their aims, and without administrative
machinery to achieve them. They are, in fact, so spontaneousin their origin, and so little
conscious of the purposes for which they exist, that one is tempted to think of them as
predetermined, foreordained, and “instinctive," and so, quite independent of the environment
in which they ordinarily are found.

No doubt, many cities have been provided, as has Cleveland, with a special school for delinquent
boys. The institution there has been given the appropriate title, the "Thomas A. Edison School." It
usually has an enrollment of 800 to 900 boys. Dr. Watson, (14) who has been of outstanding servicein
the organization of this work, makes an important comment on the origin of the student population
there:

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

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

Hooton, the distinguished physical anthropologist of Harvard, has made important observations
regarding our modern physical degeneration. As an approach to thislarger problem of man's
progressive degeneration, he has proposed the organization and establishment of an Institute of
Clinical Anthropology, (15) the purpose of which he has indicated:

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

Very important contributions have been made to the forces that are at work in the development of
delingquents through an examination of the familiesin which affected individuals have appeared.
Sullenger, (16) in discussing this phase, states:

Abbott and Breckinridge found in their Chicago studies that a much higher percentage of
delinquent boys than girls were from large families. However, Healy and Bronner found in
their studies in Chicago and Boston that the large family is conducive to delinquency among
children in that the larger the family the greater percentage of cases with more than one
delinquent. They were unable to detect whether or not this fact was due to parental neglect,
poverty, bad environmental conditions, or the influence of one child on another. In each of the
series in both cities the number of delinquentsin families of different sizes showed general
similarity.

Asthe investigations outlined in this study are reviewed, many problems not anticipated by the
writer when these investigations were undertaken will be presented. These new problems were not, at
first, generally thought of asrelated directly or indirectly to our modern racial degeneration, but have
been found recently to be so related.

Since it will be seen that the size and shape of the head and sinuses, including the oral cavity and
throat, are directly influenced by forces that are at work in our modern civilization, we shall consider
the speaking and singing voice. In traveling among several of the primitive races, one is frequently
impressed with the range and resonance of many of the voices--in fact, by aimost every voice. We are
quite familiar with the high premium that is placed on singing voices of exceptional quality in our
modern social order. Thisisillustrated by the following comment: (17)

Tip-top Italian-style tenors have aways been a scarce commodity, and for the past two
decades they have been growing scarcer and scarcer. Operaimpresarios count on the fingers of
one hand the lust-high-voice Latins. . . . Since the death of Enrico Caruso (1921) opera houses
have shown a steady decline.

Important light will be thrown on this phase of the problem--the cause of fewer good voicesin
Italy today than of old--as we note the narrowing of the face and of the dental arches and as we see
the change in the form of the palate of the various primitive races. These changes occur even in the
first generation after the parents have adopted the foods of modern white civilizations.

Aswe study the primitives we will find that they have had an entirely different conception of the
nature and origin of the controlling forces which have molded individuals and races.

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

2. It is proved by history, and especially by statistics, that human actions are governed by
laws as fixed and regular as those which rule in the physical world.
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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 products, and not the cause of
civilization.

Thisimportant view was not orthodox and was met by very severe criticism. The newer knowledge
strongly corroborates his view.

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

The problems of modern degeneration can in general be divided into two main groups, those which
relate to the perfection of the physical body and those which relate to its function. The 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 decline 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 higher than those of the individuals
that compose it. That recent mass degeneration isin progress is attested by daily events throughout
the world. The current interpretation for individual character degeneration largely places the
responsibility on a conditioning factor which exerts an influence during early childhood and therefore
is directly related to the environment of the child. These, therefore, are postnatal conditioning factors.
An important contribution to this phase comes directly from the experience of primitive races and
indicates that a more fundamental conditioning factor had developed in the prenatal period. If,
therefore, large groups of individual s suffer from such a prenatal conditioning influence, new light
will be thrown upon the larger problems of group deterioration. History seems to provide records of
such mass degeneration as, for example, those which culminated in the so-called "dark ages." That
some such mass degeneration is now in progress is suggested by leading students of human welfare.
The regius professor of Greek at Oxford in hisinaugural 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 ethical system which, since the days of
Constantine, has imposed upon European culture at |east the semblance of moral unity.

In commenting on thisimportant statement Sir Alfred Zimmern in his address on the decline of
international standards said that "Recent events should convince the dullest mind of the extent to
which international standards have deteriorated and the anarchy which threatens the repudiation of
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law and order in favour of brute force."

The problem of progressive declinein individual and group ethical standards is commanding the
attention of great international organizations. In discussing this problem before the International
Rotary at its meeting in San Francisco in June, 1938, one of the leaders in mass reform, Mayor
Harold Burton of Cleveland, stressed very important phases. He stated that the American boys "are
making irrevocable choices' between good and bad citizenship which "may make or wreck the
nation. It may be on the battlefield of crime prevention that the life of 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 after the crime has been
committed and then through his punishment to lead or drive him and others to good
citizenship. Today the greater range of operation and greater number of criminals argue that
we must deal with the flood waters of crime. We must prevent the flood by study, control and
diversion of the waters at their respective sources. To do this we must direct the streams of
growing boysin each community away from fields of crime to those of good citizenship.

If the "flood waters" that must be controlled lie farther back than the 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 to be efficient in maintaining national character reach back to those forces
which are causing the degeneration of increasing numbers of the population in succeeding
generations of our modern cultures.

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

| pledge myself to use every opportunity for action to uphold the great tradition of
civilization to protect all those who may suffer for its sake, and to passit on to the coming
generations. | recognized no loyalty greater than that to the task of preserving truth, toleration,
and justice in the coming world order.

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

Our problem of modern degeneration involves both individual and group destiny. Our approach to
this study will, accordingly, involve first a critical examination of the forces that are responsible for
individual degeneration.

In my search for the cause of degeneration of the human face and the dental organs | have been
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unable to find an approach to the problem through the study of affected individuals and diseased
tissues. In my two volume work on "Denta Infections," Volume |, entitled "Dental Infections, Ora
and Systemic," and Volume 1, entitled "Dental Infections and the Degenerative Diseases," (23) |
reviewed at length the researches that | had conducted to throw light on this problem. The evidence
seemed to indicate clearly that the forces that were at work were not to be found in the diseased
tissues, but that the undesirable conditions were the result of the absence of something, rather than of
the presence of something. This strongly indicated the need for finding groups of individuals so
physically perfect that they could be used as controls. In order to discover them, | determined to
search out primitive racial stocks that were free from the degenerative processes with which we are
concerned in order to note what they have that we do not have. These field investigations have taken
me to many parts of the world through a series of years. The following chapters review the studies
made of primitive groups, first, when still protected by their isolation, and, second, when in contact
with modern civilization.
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Chapter 3

ISOLATED AND MODERNIZED SWISS

| N ORDER to study the possibility of greater nutritive value in foods produced at a high elevation,

asindicated by alowered incidence of morbidity, including tooth decay, | went to Switzerland and
made studies in two successive years, 1931 and 1932. It was my desire to find, if possible, groups of
Swiss living in aphysical environment such that their isolation would compel them to live largely on
locally produced foods. Officials of the Swiss Government were consulted as to the possibility of
finding people in Switzerland whose physical isolation provided an adequate protection. We were
told that the physical conditions that would not permit people to obtain modern foods would prevent
us from reaching them without hardship. However, owing to the completion of the Loetschberg
Tunnel, eleven miles long, and the building of arailroad that crosses the Loetschental Valley, at a
little less than a mile above sea level, a group of about 2,000 people had been made easily accessible
for study, shortly prior to 1931. Practically all the human requirements of the peoplein that valley,
except afew items like sea salt, have been produced in the valley for centuries.

A bird's eye view of the Loetschental Valley, looking toward the entrance, isshownin Fig. 1. The
people of thisvalley have ahistory covering more than a dozen centuries. The architecture of their
wooden buildings, some of them several centuries old, indicates alove for ssmple stability, adapted to
expediency and efficiency. Artistically designed mottoes, many of them centuries old, are carved
deep in the heavy supporting timbers, both within and without the buildings. They are aways
expressive of devotion to cultural and spiritual values rather than to material values. These people
have never been conquered, although many efforts have been made to invade their valley. Except for
the rugged cleft through which the river descends to the Rhone Valley, the Loetschental Valley is
amost completely enclosed by three high mountain ranges which are usually snow-capped. This pass
could be guarded by a small band against any attacking forces since artificial landslides could easily
be released. The natural occurrence of these landslides has made passage through the gorge
hazardous, if not impossible, for months of the year. According to early legends of the valley these
mountains were the parapets of the universe, and the great glacier of the valley, the end of the
universe. The glacier is a branch of the great ice field that stretches away to the west and south from
the ice-cap of the Jungfrau and Monch. The mountains, however, are seldom approached from this
direction because of the hazardous ice fields. The gateway to them with which the traveling world is
familiar is from Interlaken by way of the Lauterbrunnen or Grindelwald valleys.
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Fig. 1. Beautiful Loetschental Valley about a mile above sealevel.
About two thousand Swiss live here. In 1932 no deaths had occurred
from tuberculosisin the history of the valley.

At the altitude of the Loetschental Valley the winters are long, and the summers short but
beautiful, and accompanied by extraordinarily rapid and luxuriant growth. The meadows are fragrant
with Alpine flowers, with violets like pansies, which bloom all summer in deepest hues.

The people of the Loetschental Valley make up a community of two thousand who have been a
world unto themselves. They have neither physician nor dentist because they have so little need for
them; they have neither policeman nor jail, because they have no need for them. The clothing has
been the substantial homespuns made from the wool of their sheep. The valley has produced not only
everything that is needed for clothing, but practically everything that is needed for food. It has been
the achievement of the valley to build some of the finest physiquesin all Europe. Thisis attested to
by the fact that many of the famous Swiss guards of the Vatican at Rome, who are the admiration of
the world and are the pride of Switzerland, have been selected from this and other Alpine valleys. It
isevery Loetschental boy's ambition to be a Vatican guard. Notwithstanding the fact that tuberculosis
is the most serious disease of Switzerland, according to a statement given me by a government
official, arecent report of inspection of thisvalley did not reveal asingle case. | was aided in my
studies in Switzerland by the excellent cooperation of the Reverend John Siegen, the pastor of the one
church of this beautiful valley.

The people live largely in a series of villages dotting the valley floor along the river bank. The land
that istilled, chiefly for producing hay for feeding the cattle in the winter and rye for feeding the
people, extends from the river and often rises steeply toward the mountains which are wooded with
timber so precious for protection that little of it has been disturbed. Fortunately, there is much more
on the vast area of the mountain sides than is needed for the relatively small population. The forests
have been jealously guarded because they are so greatly needed to prevent slides of snow and rocks
which might engulf and destroy the villages.

The valley has afine educational system of alternate didactic and practical work. All children are
required to attend school six months of the year and to spend the other six months helping with the
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farming and dairying industry in which young and old of both sexes must work. The school systemis
under the direct supervision of the Catholic Church, and the work iswell done. The girls are also
taught weaving, dyeing and garment making. The 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 available to bear the burdens up and
down the mountain sides. Thisis 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 the development of the faces that
are associated with such splendid hearts and unusual physiques. | made studies of both adults and
growing boys and girls, during the summer of 1931, and arranged to have samples of food,
particularly dairy products, sent to me about twice a month, summer and winter. These products have
been tested for their mineral and vitamin contents, particularly the fat-soluble activators. The samples
were found to be high in vitamins and much higher than the average samples of commercial dairy
productsin Americaand Europe, and in the lower areas of Switzerland.

Hay is cut for winter feeding of the cattle, and this hay grows rapidly. The hay proved, on chemical
analysis made at my laboratory, to be far above the average in quality for pasturage and storage
grasses. Almost every household has goats or cows or both. In the summer the cattle seek the higher
pasturage lands and follow the retreating snow which leaves the lower valley free for the harvesting
of the hay and rye. The turning of the soil is done by hand, since there are neither plows nor draft
animals to drag the plows, in preparation for the next year's rye crop. A limited amount of garden
stuff is 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 snow, they have a period
of high and rich productivity of milk. The milk constitutes an important part of the summer's
harvesting. While the men and boys gather in the hay and rye, the women and children go in large
numbers with the cattle to collect the milk and make and store cheese for the following winter's use.
This cheese contains the natural butter fat and minerals of the splendid milk and isavirtua
storehouse of life for the coming winter.

From Dr. Siegen, | learned much about the life and customs of these people. He told me that they
recognize the presence of Divinity in the life-giving qualities of the butter made in June when the
cows have arrived for pasturage near the glaciers. He gathers the people together to thank the kind
Father for the evidence of his Being in the life-giving qualities of butter and cheese made when the
cows eat the grass near the snow line. Thisworshipful program includes the lighting of awick in a
bowl of the first butter made after the cows have reached the luscious summer pasturage. Thiswick is
permitted to burn in a special sanctuary built for the purpose. The natives of the valley are able to
recognize the superior quality of their June butter, and, without knowing exactly why, pay it due
homage.

The nutrition of the people of the Loetschental Valley, particularly that of the growing boys and
girls, consists largely of a dlice of whole rye bread and a piece of the summer-made cheese (about as
large as the slice of bread), which are eaten with fresh milk of goats or cows. Meat is eaten about
once aweek. In the light of our newer knowledge of activating substances, including vitamins, and
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the relative values of food for supplying minerals for body building, it is clear why they have healthy
bodies and sound teeth. The average total fat-soluble activator and mineral intake of calcium and
phosphorus of these children would far exceed that of the daily intake of the average American child.
The sturdiness of the child life permits children to play and frolic bareheaded and barefooted even in
water running down from the glacier in the late evening's chilly breezes, in weather that made us
wear our overcoats and gloves and button our collars. Of all the children in the valley still using 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 necessary to examine three persons to find one defective deciduous or
permanent tooth. The children examined were between seven and sixteen years of age.

If oneisfortunate enough to bein the valley in early August and witness the earnestness with
which the people celebrate their national holiday, he will be privileged to see asight long to be
remembered. These celebrations close with the gathering together of the mountaineers on various
crags and prominences where great bonfires are lighted from fuel that has been accumulated and built
into an enormous mound to make a huge torchlight. These bonfires are lighted at a given hour from
end to end of the valley throughout its expanse. Every mountaineer on a distant crag seeing the lights
knows that the others are signalling to him that they, too, are making their sacred consecration in
song which says one for all and all for one." This motive has been crystallized into action and has
become a part of the very souls of the people. One understands why doors do not need to be bolted in
the Loetschental Valley.

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

One immediately wondersiif there is not something in the life-giving vitamins and minerals of the
food that builds not only great physical structures within which their souls reside, but builds minds
and hearts capable of a higher type of manhood in which the material values of life are made
secondary to individual character. In succeeding chapters we will see evidence that thisis the case.

Our quest has been for information relative to the health of the body, the perfection of the teeth,
and the normality of development of faces and dental arches, in order that we might through an
analysis of the foods learn the secret of such splendid body building and learn from the people of the
valley how the nutrition of all groups of people may be reinforced, so that they, too, may be free from
mankind's most universal disease, tooth decay and its sequel ae. These studies included not only the
making of a physical examination of the teeth, the photographing of subjects, the recording of
voluminous data, the obtaining of samples of food for chemical analysis, the collecting of detailed
information regarding daily menus; but also the collecting of samples of salivafor chemical analysis.
The chemical analysis of salivawas used to test out my newly developed procedure for estimating the
level of immunity to dental caries for agiven person at a given time. This procedure isoutlined in
following chapters. The samples of salivawere preserved by 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 years in order to make comparative
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studies of the effect of the changesin the local nutritional programs. Some of these changes are
already in progress. There is now a modern bakery dispensing white bread and many white-flour
products which was in full operation in 1932.

| inquired of many persons regarding the most favorable districts in which to make further studies
of groups of people living in protected isolation because of their physical environment, and decided
to study some specia high Alpine valleys between the Rhone Valley and Italy, which | included in
1932. The Canton of Wallisis bordered by French-speaking people on the west, by Italian-speaking
people on the south, and by German-speaking people on the east and north. | had as guides and
interpretersin Wallis, Dr. Alfred Gysi and also Dr. Adolf Roos through part of the territory.

Our first expedition was into the valley of the Visp which is a great gorge extending southward
from the Rhone River, dividing into two gorges, one going to the Saas Fee country, and the other to
the vicinity of the Matterhorn with its almost spirelike pinnacle lifting itself above the surrounding
snow-capped mountains and visible from eminencesin all directions as one of the mightiest and most
sublime spectacles in the world. It was one of the last mountains of Europe to be scaled by man. One
has not seen the full majesty of the Alpsif he has not seen the Matterhorn.

We left the mountain railroad, which makes many of the grades with the cog system, at the town of
St. Nicholas, and climbed the mountain trail to an isolated settlement on the east bank of the
Mattervisp River, called Grachen, afive-hour journey. The settlement is on a shelf high above the
east side of the river where it is exposed to southern sunshine and enjoys a unique isolation because
of its physical inaccessibility. An examination made of the children in this community showed that
only 2.3 teeth out of every hundred had been attacked by tooth decay.

The hardihood of the people was splendidly illustrated by a woman of 62 years who carried an
enormous load of rye on her back at an altitude of about 5,000 feet. We met her later and talked to
her, and found that she was extraordinarily well developed and well preserved. She showed us her
grandchildren who had fine physiques and facial developments.

Theryeis so precious that while being carried the heads are protected by wrapping them in canvas
so that not akernel will belost. The ryeisthrashed by hand and ground in stone mills which were
formerly hand-turned like the one shown in Fig. 2. Recently water turbines have been installed.
Water power is abundant and the grinding is done for the people of the mountain side in these water-
driven mills. Only wholerye flour is available. Each household takes turns in using the community
bake-oven, which is shown in Fig. 2. A month's supply of whole-rye bread is baked at one time for a
given family.
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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 midsummer, pasturing up near the glaciers. Grachen has an
altitude of about 5,000 feet. The church at Grachen was built several hundred years ago. We were
shown an embossed certificate of honor and privilege extended to a group of about 120 people who
had originally built the edifice. We were given valued assistance by the local priest, and were
provided with facilitiesin his spacious and well-kept rooms for making our studies of the children.

From Grachen we returned to St. Nicholas and proceeded from there by train down the valley and
up another steep ascent, requiring severa hours, to the hamlet of Visperterminen, on the east side of
the mountain above the Visp River, and below the junction of the Mattervisp and Saaservisp. This
community is made up of about 1,600 people living on a sheltered shelf high above theriver valley.
The view from this position isindescribably beautiful. It isalittle below the timber line of thisand
the surrounding mountains. M ajestic snow-clad peaks and precipitous mountains dot the horizon and
shade off into winding gorges which mark the course of wandering streams several thousand feet
below our vantage point. It isaplace to stop and ponder.

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

The village consists of a group of characteristically designed Swiss chalets clustered on the
mountain side. The church stands out as a beacon visible from mountainsin all directions.
Visperterminen is unique in many respects. Notwithstanding its relative proximity to civilization--it is
only afew hours journey to the thoroughfare of the Rhone Valley--it has enjoyed isolation and
opportunity for maintaining its characteristic primitive social and civil life. We were greeted here by
the president of the village who graciously opened the school house and sent messengers to have the
children of the community promptly come to the school building in order that we might make such
studies as we desired. This study included a physical examination of the teeth and of the general
development of the children, particularly of the faces and dental arches, the making of photographic
records, the obtaining of samples of saliva, asin other places, and also the making of a detailed study
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of the nutrition. In addition, we obtained samples of foods for chemical analysis.

The people of Visperterminen have the unique distinction of owning land in the lower part of the
mountain on which they maintain vineyards to supply wine for this country. They have the highest
vineyards of Europe. They are grown on banks that are often so steep that one wonders how thetillers
of the soil or the gatherers of the fruit can maintain their hold on the precarious and shifting footing.
Each terrace has a trench near its lower retaining wall to catch the soil that is washed down, and this
soil must be carried back in baskets to the upper boundary of the plot. Thisisall done by human
labor. The vineyards afforded them the additional nutrition of wine and of fruit minerals and vitamins
which the two groups we studied at L oetschental and Grachen did not have.

This additional nutrition was of importance because of the opportunity for obtaining through it
vitamin C. It is of particular interest in the study of the incidence of tooth decay in Visperterminen
that these additional factors had not created a higher immunity to tooth decay, nor a better condition
of health in gingival tissues than previously found. In each one hundred teeth examined 5.2 were
found to have been attacked at some time by tooth decay. Here again the nutrition consisted of rye,
used almost exclusively as the cereal; of dairy products; of meat about once aweek; and al'so some
potatoes. Limited green foods were eaten during the summer. The general custom isto have a sheep
dressed and distributed to a group of families, thus providing each family with aration of meat for
one day aweek, usually Sunday. The bones and scraps are utilized for making soups to be served
during the week. The children have goat's milk in the summer when the cows are away in the higher
pastures near the snow line. Certain members of the families go to the higher pastures with the cows
to make cheese for the coming winter's use.

The problem of identifying goats or cattle for establishing individual ownership is aconsiderable
one where the stock of all are pastured in common herds. It was interesting to us to observe how this
problem was met. The president of the village haswhat is called a "tessal" which is a string of
manikinsin 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 registered. It
carries on it the individual markings that this member of the colony agrees to put on every member of
his animal stock. The marking may be a hole punched in the left ear or adlit in theright ear, or any
combination of such markings asis desired. Thereafter all animals carrying that mark are the property
of the person who registered it; similarly, any animals that have not thisindividual symbol of
identification cannot be claimed by him.

As one stands in profound admiration before the stalwart physical development and high moral
character of these sturdy mountaineers, he isimpressed by the superior types of manhood,
womanhood, and childhood that Nature has been able to produce from a suitable diet and a suitable
environment. Surely, here is evidence enough to answer the question whether cereals should be
avoided because they produce acids in the system which if formed will be the cause of tooth decay
and many other illsincluding the acidity of the blood or saliva. Surely, the ultimate control will be
found in Nature's laboratory where man has not yet been able to meddle sufficiently with Nature's
nutritional program to blight humanity with abnormal and synthetic nutrition. When one has watched
for daysthe childlife in those high Alpine preserves of superior manhood; when one has contrasted
these people with the pinched and sallow, and even deformed, faces and distorted bodies that are
produced by our modern civilization and its diets; and when one has contrasted the unsurpassed
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beauty of the faces of these children developed on Nature's primitive foods with the varied assortment
of modern civilization's children with their defective facial development, he finds himself filled with
an earnest desire to see that this betterment is made available for modern civilization.

Again and again we had the experience of examining a young man or young woman and finding
that at some period of hislife tooth decay had been rampant and had suddenly ceased; but, during the
stress, some teeth had been lost. When we asked such people whether they had gone out of the
mountain and at what age, they generally replied that at eighteen or twenty years of age they had
goneto this or that city and had stayed a year or two. They stated that they had never had a decayed
tooth before they went or after they returned, but that they had lost some teeth in the short period
away from home.

At this point of our studies Dr. Roos found it necessary to leave, but Dr. Gys accompanied usto
the Anniviers Valley, which is also on the south side of the Rhone. Theriver of the valley, the
Navizenze, drains from the high Swiss and Italian boundary north to the Rhone River. Here again we
had the remarkabl e experience of finding communities near to each other, one blessed with high
immunity to tooth decay, and the other afflicted with rampant tooth decay.

The village of Ayer liesin abeautiful valley well up toward the glaciers. It is still largely primitive,
although a government road has recently been developed, which, like many of the new arteries, has
made it possible to dispatch military protection when and if necessary to any community. In this
beautiful hamlet, until recently isolated, we found a high immunity to dental caries. Only 2.3 teeth
out of each hundred examined were found to have been attacked by tooth decay. Here again the
people were living on rye and dairy products. We 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 highway. Usualy it
IS not long after tunnels and roads are built that automobiles and wagons enter with modern foods,
which begin their destructive work. This fact has been tragically demonstrated in thisvalley since a
roadway was extended as far as Vissoie several years ago. In this village modern foods have been
available for some time. One could probably walk the distance from Ayer to Vissoie in an hour. The
number of teeth found to be attacked with caries for each one hundred children's teeth examined at
Vissoie was 20.2 as compared with 2.3 at Ayer. We had here a splendid opportunity to study the
changes that had occurred in the nutritional programs. With the coming of transportation and new
markets there had been shipped in modern white flour; equipment for a bakery to make white-flour
goods; highly sweetened fruit, such asjams, marmalades, jellies, sugar and syrups--all to be traded
for the locally produced high-vitamin dairy products and high-mineral cheese and rye; and with the
exchange there was enough money as premium to permit buying machine-made clothing and various
novelties that would soon be trandlated into necessities.

Each valley or village has its own special feast days of which athletic contests are the principal
events. The feasting in the past has been largely on dairy products. The athletes were provided with
large bowls of cream as constituting one of the most popular and healthful beverages, and special
cheese was always available. Practically no wine was used because no grapes grew in that valley, and
for centuries the isolation of the people prevented access to much material that would provide wine.
In the Visperterminen community, however, the special vineyards owned by these people on the
lower level of the mountain side provided grape juice in various stages of fermentation, and their
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feasts in the past have been celebrated by the use of wines of rare vintage as well as by the use of
cream and other dairy products. Their cream products took the place of our modern ice cream. It was
amatter of deep interest to have the President of Visperterminen show us the tankards that had been
in use in that community for nine or ten centuries. The care of these was one of the many
responsibilities of the chief executive of the hamlet.

It isreported that practically all skullsthat are exhumed in the Rhone 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 been riddled with
caries or lost through this disease. It is of interest that each church usually has associated with it a
cemetery in which the graves are kept decorated, often with beautiful designs of fresh or artificial
flowers. Members of succeeding generations of families are said to be buried one above the other to a
depth of many feet. Then, after a sufficient number of generations have been so honored, their bodies
are exhumed to make a place for present and coming generations. These skeletons are usually
preserved with honor and deference. The bones are stacked in basements of certain buildings of the
church edifice with the skulls facing outward. These often constitute a solid wall of considerable
extent. In Naters there is such a group said to contain 20,000 skeletons and skulls. These were studied
with great interest as was also a smaller collection in connection with the cathedral at Visp. While
many of the single straight-rooted teeth had been lost in the handling, many were present. It was a
matter of importance to find that only a small percentage of teeth had had caries. Teeth that had been
attacked with deep caries had devel oped apical abscesses with consequent destruction of the alveolar
processes. Evidence of this bone change was readily visible. Sockets of missing teeth still had
continuous walls, indicating that the teeth had been vital at death.

The reader will scarcely believe it possible that such marked differencesin facial form, in the
shape of the dental arches, and in the health condition of the teeth as are to be noted when passing
from the highly modernized lower valleys and plains country in Switzerland to the isolated high
valleys can exist. Fig. 3 shows four girls with typically broad dental arches and regular arrangement
of the teeth. They have been born and raised in the Loetschental Valley or other isolated valleys of
Switzerland which provide the excellent nutrition that we have been reviewing. They have been
taught little regarding the use of tooth brushes. Their teeth have typical deposits of unscrubbed
mouths; yet they are amost completely free from dental caries, as are the other individuals of the
group they represent. In a study of 4,280 teeth of the children of these high valleys, only 3.4 per cent
were found to have been attacked by tooth decay. Thisisin striking contrast to conditions found in
the modernized sections using the modern foods.
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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, Grachen, Visperterminen and Ayer, we have found communities of native Swiss
living almost exclusively on locally produced foods consisting of the cereal, rye, and the animal
product, milk, initsvarious forms. At Vissoie, with its available modern nutrition, there has been a
complete change in the level of immunity to dental caries. It isimportant that studies be madein
other communities which correspond in altitude with the first four places studied in which there was a
high immunity to dental caries. Modern foods should be available in the new communities selected
for comparative study. To find such places one would naturally think of those that are world-famed as
health resorts providing the best things that modern science and industry can assemble. Surely St.
Moritz would be such aplace. It is situated in the southeastern part of the Republic of Switzerland
near the headwaters of the Danube in the upper Engadin. This world-famous watering place attracts
people of al 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.
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Thejourney from the Canton of Wallis (Valais) to the upper Engadin takes one up the Rhone
valley, climbing continually to get above cascades and beautiful waterfalls until one comesto the
great Rhone glacier which blocks the end of the valley. The water gushes from beneath the mountain
of ice to become the parent stream of the Rhone river which passes westward through the Rhone
valley receiving tributaries from snow-fed streams from both north and south watersheds, asit rolls
westward to the beautiful Lake Geneva and then onward west and south to the Mediterranean.

It is of significance that a study of the child life in the Rhone valley, as made by Swiss officials and
reported by Dr. Adolf Roos and his associates, shows that practically every child had tooth decay and
the majority of the children had decay in an aggravated form. People of this valley are provided with
adequate railroad transportation for bringing them the luxuries of the world. Aswe pass eastward
over the pass through Andermatt, we are reminded that the trains of the St. Gotthard tunnel go
thundering through the mountain a mile below our feet en route to Italy. To reach our goal, the
beautiful modern city and summer resort of St. Moritz, we enter the Engadin country famed for its
beauty and crystal-clear atmosphere. We aready know something of the beauty that awaits us which
has attracted pleasure seekers and beauty lovers of the world to St. Moritz. One would scarcely
expect to see so modern acity as St. Mortiz at an altitude of alittle over amile, with little else to
attract people than its climate in winter and summer, the magnificent scenery, and the clear
atmosphere. We have passed from the communities where almost everyone wears homespuns to one
of English walking coats and the most elegant of feminine attire. Everyone shows the effect of
contact with culture. The hotels in their appointments and design are reminiscent of Atlantic City.
Immediately one sees something is different here than in the primitive localities: the children have
not the splendidly developed features, and the people give no evidence of the great physical reserve
that is present in the smaller communities.

Through the kindness of Dr. William Barry, alocal dentist, and through that of the superintendent
of the public schools, we were invited to use one of the school buildings for our studies of the
children. The summer classes were dismissed with instructions that the children be retained so that
we could have them for study. Several factors were immediately apparent. The teeth were shining and
clean, giving eloquent testimony of the thoroughness of the instructions in the use of the modern
dentifrices for efficient oral prophylaxis. The gums looked better and the teeth more beautiful for
having the debris and deposits removed. Surely this superb climate, this magnificent setting,
combined with the best of the findings of modern prophylactic science, should provide a 100-per-cent
Immunity to tooth decay. But in a study of the children from eight to fifteen years of age, 29.8 per
cent of the teeth had already been attacked by dental caries. Our study of each case included careful
examining of the mouth; photographing of the face and teeth; obtaining of samples of salivafor
chemical analysis; and a study of the program of nutrition followed by the given case. In most cases,
the diet was strikingly modern, and the only children found who did not have tooth decay proved to
be children who were eating the natural foods, whole rye bread and plenty of milk.

In Chapter 15, a detailed discussion of the chemical differencesin the food constituentsis
presented for both the districts subject to immunity, and for those subject to susceptibility.

| wastold by aformer resident of this upper Engadin country that in one of the isolated valleys
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only afew decades ago the children were still carrying their luncheons to school in the form of
roasted rye carried dry in their pockets. Their ancestors had eaten cereal in thisdry form for centuries.

St. Moritzisatypical Alpine community with a physical setting lar to that in the Cantons of Bern
and Wallis (Valais). It is, however, provided with modern nutrition consisting of an abundance of
white-flour products, marmalades, jams, canned vegetables, confections, and fruits--all of which are
transported to the district. Only alimited supply of vegetablesis grown locally. We studied some
children here whose parents retained their primitive methods of food selection, and without 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 had officials so untiring in their efforts to study and tabul ate the
incidence of dental cariesin various geographic localities as has Switzerland. In the section lying to
the north and east, and near Lake Constance, there is a considerable district where it is reported that
100 per cent of the people are suffering from dental caries. In almost al the other parts of Switzerland
in which the population is large 95 to 98 per cent of the people suffer from dental caries. Of the two
remaining districts, in one there is from 90 to 95 per cent and in the other from 85 to 90 per cent
individual susceptibility to dental caries. Since in the district in the vicinity of Lake Constance the
incidence of dental cariesis so high that it isrecorded as 100 per cent, it seemed especialy desirable
to make asimilar critical study there and to obtain samples of salivaand detailed information
regarding the food, and to make detailed physical examinations of growing children in this
community, and through the great kindness of Dr. Hans Eggenberger, Director of Public Health for
this genera district, we were given an opportunity to do so.

Arrangements were made by Dr. Eggenberger so that typical groups of children, somein
institutions, could be studied. He is located at Herisau in the Canton of St. Gall. We found work well
organized for building up the health of these children in so far as outdoor treatment, fresh air, and
sunshine were concerned. As dental cariesis amajor problem, and probably nutritional, it is treated
by sunshine. The boys' group and girls group are both given suitable athletic sports under skillfully
trained directors. These groups are located in different parts of the city. Their recreation grounds are
open lawns adjoining wooded knolls which give the children protection and isolation in which to play
In their sunsuits and build vigorous appetites, and thus to prepare for their institutional foods which
were largely from amodern menu. Critical dental examinations were made and an analysis of the
data obtained revealed that one-fourth of all teeth of these growing boys and girls had already been
attacked by dental caries, and that only 4 per cent of the children had escaped from the ravages of
tooth decay, which disease many of them had in an aggravated form.

In the Herisau group 25.5 per cent of the 2,065 teeth examined had been attacked by dental caries
and many teeth were abscessed. The upper photographsin Fig. 4 are of two girls with typically
rampant tooth decay. The one to the left is sixteen years of age and severa of her permanent teeth are
decayed to the gum line. Her appearance is seriously marred, asis also that of the girl to the right.

Another change that is seen in passing from the isolated groups with their more nearly normal
facial developments, to the groups of the lower valleys, isthe marked irregularity of the teeth with
narrowing of the arches and other facial features. In the lower half of Fig. 4 may be seen two such
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cases. While in the isolated groups not a single case of atypical mouth breather was found, many
were seen among the children of the lower-plains group. The children studied were from ten to
sixteen years of age.

Fig. 4. In the modernized districts of Switzerland tooth decay is
rampant. The girl, upper left, is sixteen and the one to theright 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 scars which indicated that the
abscess of an infected tooth had broken through to the external surface where it had developed a
fistulawith resultant scar tissue, thus producing permanent deformity.

Bad as these conditions were, we were told that they were better than the average for the
community. The ravages of dental caries had been strikingly evident as we came in contact with the
local and traveling public. Aswe had at St. Moritz, we found an occasional child with much better
teeth than the average. Usually the answer was not far to seek. For example, in one of the St. Moritz
groups, in aclass of sixteen boys, there were 158 cavities, or an average of 9.8 cavities per person
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(fillings are counted as cavities). In the cases of three other children in the same group, there were
only three cavities, and one case was without dental caries. Two of these three had been eating dark
bread or entire-grain bread, and one was eating dark bread and oatmeal porridge. All three drank milk
liberally.

When looking here for the source of dairy products one isimpressed by the absence of cows at
pasture in the plains of Switzerland, areas in which alarge percentage of the entire population
resides. True, one frequently seeslarge laiteries or creameries, but the cows are not in sight. On
asking the explanation for this, | found that alarger quantity of milk could be obtained from the cows
if they were kept in the stables during the period of high production. Indeed, this was a necessity in
most of these communities since there were so few fences, and during 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 enclosed.
About the only time that cows were allowed out on pasture was in the fall after the crops had been
harvested and while the stubble was being plowed.

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

Since so many cattle were stall-fed in the thickly populated part of Switzerland, and since so low a
proportion of the children used milk even sparingly, | was concerned to know what use was made of
the milk. Numerous road signs announcing the brand of sweetened milk chocolate made in the
several districts suggested one use. This chocolate is one of the important products for export and as a
beverage constitutes a considerable item in the nutrition of large numbersliving in thisand in other
countries. It is recognized as a high source of energy, primarily because of the sugar and chocolate
which when combined with the milk greatly reduces the ratio of the minerals to the energy factors as
expressed in calories.

It was formerly thought that dental caries which was so rampant in the greater portion of
Switzerland was due in part to low iodine content in the cattle feed and in other food because of
iodine deficiency in the soil. Large numbers of former generations suffered from clinical goiter and
various forms of thyroid disturbances. That thisis not the cause seems clearly demonstrated by the
fact that dental cariesis apparently as extensive today as ever before, if not more so, while the iodine
problem has been met through a reinforcement of the diet of growing children and othersin stress
periods with iodine in suitable form. Indeed the early work done in Cleveland by Crile, Marine, and
Kimball was referred to by the medical authorities there as being the forerunner of the control of the
thyroid disorder in these communities.

The officials of the Herisau community were so deeply concerned regarding the preval ence of
dental caries that they were carrying forward institutional and community programs with the hope of
checking this affliction. If dental caries were primarily the result of an inadequate amount of vitamin
D, then sunning the patients should provide an adequate reinforcement. Thisis one of the principal
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purposes for getting the growing boys and girls of the community into sunsuits for tanning their
bodies.

Another procedure to which my attention was called consisted of adding to the bread a product
high in lime, which was being obtained in the foothills of the district. This and other types of bread
were studied by chemical analyses. Clinically, tooth decay was not reduced.

| made an effort to establish aclinic in a neighboring town for the purpose of demonstrating with a
group of children that dental caries can be controlled by a simple nutritional program. An interesting
incident developed in connection with the selection of the children for this experimental group. When
parents were asked to permit their children to have one meal a day reinforced, according to a program
that has proved adequate with my clinical groupsin Cleveland, the objection was made that there was
no use trying to save the teeth of the girls. The girls should have al their teeth extracted and artificial
teeth provided before they were married, because if they did not they would lose them then.

It is of interest that the southern part of Switzerland including the high Alpine country islargely
granite. The hillsin the northern part of Switzerland are largely limestone in origin. A great number
of people livein the plain between these two geologic formations, a plain which islargely made of
aluvial deposits which have been washed down from the upper formations. The soil is
extraordinarily fertile soil and has supported a thrifty and healthy population in the past.

When | asked a government official what the principal diseases of the community were, he said
that the most serious and most universal was dental caries, and the next most important, tuberculosis;
and that both were largely modern diseases in that country.

When | visited the famous advocate of heliotherapy, Dr. Rollier, in hisclinicin Leysin,
Switzerland, | wondered at the remarkabl e results he was obtaining with heliotherapy in
nonpulmonary tuberculosis. | asked him how many patients he had under his general supervision and
he said about thirty-five hundred. | then asked him how many of them come from the isolated Alpine
valleys and he said that there was not one; but that they were practically all from the Swiss plains,
with some from other countries.

| inquired of several clinicians in Switzerland what their observations were with regard to the
association of dental caries and tuberculosis among the people of Switzerland. | noted that the reports
indicated that the two diseases were generally associated. We will find a corollary to thisin many
studiesin other parts of the world.

These studiesin Switzerland, as briefly presented here, seem to demonstrate that the isolated
groups dependent on locally produced natural foods have nearly complete natural immunity to dental
caries, and that the substitution of modern dietaries for these primitive natural foods destroysthis
immunity whether in ideally located elevated districts like St. Moritz or in the beautiful and fertile
plains of lower Switzerland. The question seems to answer itself in a genera way, without much
|aboratory data, from the results of acritical examination of the foods. The laboratory analyses,
however, identify the particular factors in the foods which are primarily responsible by their presence
for establishing immunity, and by their absence in inducing susceptibility to dental caries. These
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chemical data are discussed in Chapter 15.

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

The individuals in the modernized districts were found to have widespread tooth decay. Many had
facial and dental arch deformities and much susceptibility to diseases. These conditions were
associated with the use of refined cereal flours, a high intake of sweets, canned goods, sweetened
fruits, chocolate; and a greatly reduced use of dairy products.

TABLE OF CONTENTS

Chapter 4

|ISOLATED AND MODERNIZED GAELICS

STORI ES have long been told of the superb health of the people living in the Islands of the Outer

Hebrides. The smoke 0ozing through the thatched roofs of their "black houses' has added weirdness
to the description of their home life and strange environment. These stories have included a
description of their wonderfully fine teeth and their stalwart physiques and strong characters. They,
accordingly, provide an excellent setting for a study to throw light on the problem of the cause of
dental caries and modern physical degeneration. These Islands lie off the northwest coast of Scotland,
extending to alatitude nearly as far north as the southern part of Greenland. A typical view of their
thatched-roof cottages may be seenin Fig. 5.
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FIG. 5. A typical "black house" of the Isle of Lewis derivesits 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 lsle of Lewis has a population of about twenty thousand, made up aimost entirely of fisher
folk and crofters or sheep raisers. Thisisland has so little limeinits soil that it is said that there are no
treesin the entire island except a few which have been planted. The surface of theisland is largely
covered with peat, varying in thickness from a few inches to twenty feet. Thisis the fuel. Peat
contains the rootlets of the plant life which grew many centuries ago. Thereis so little bacterial
growth that vegetable products undergo very slow decay. The pasturage of theisland is so poor that
exceedingly few cattle are to be found, largely because they do not properly mature and reproduce. In
afew districts some highland cattle with long shaggy hair and wide spread horns are found. Almost
all of these are imported. The principal herd of cattle on theisland consists of afew dozen head on
the government experimental farm.

The basic foods of these islanders are fish and oat products with alittle barley. Oat grain is the one
cereal which developsfairly readily, and it provides the porridge and oat cakes which in many homes
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are eaten in some form regularly with each meal. The fishing about the Outer Hebrides is specially
favorable, and small seafoods, including lobsters, crabs, oysters and clams, are abundant. An
important and highly relished article of diet has been baked cod's head stuffed with chopped cod's
liver and oatmeal. The principal port of the Isle of Lewisis Stornoway with a fixed population of
about four thousand and a floating population of seamen over week-ends, of an equal or greater
number. The Sunday we spent there, 450 large fishing boats were said to be in the port for the week-
end. Large quantities of fish are packed here for foreign markets. These hardy fisherwomen often toil
from six in the morning to ten at night. The abundance of fish makes the cost of living very low.

In Fig. 5 may be seen three of these fisher-people with teeth of unusual perfection. We saw them at
the fish-cleaning benches from early morning till late at night dressed, as you see them pictured, in
their oilskin suits and rubber boots. We met them again in their Sunday attire taking important parts
in the leading church. It would be difficult to find examples of womanhood combining a higher
degree of physical perfection and more exalted ideal s than these weather-hardened toilers. Theirsisa
land of frequent gales, often sleet-ridden or enshrouded in penetrating cold fogs. Lifeisfull of
meaning for characters that are developed to accept as everyday routine raging seas and piercing
blizzards representing the accumulated fury of the treacherous north Atlantic. One marvels at their
gentleness, refinement and sweetness of character.

The people live in these so-called black houses. These are thatched-roof dwellings containing
usually two or three rooms. The walls are built of stone and dirt, ordinarily about five feet in
thickness. Thereisusually afireplace and chimney, one or two outside doors, and very few windows
in the house. The thatch of the roofs plays a very important role. It is replaced each October and the
old thatch is believed by the natives to have great value as a special fertilizer for their soil because of
its impregnation with chemicals that have been obtained from the peat smoke which may be seen
seeping through all parts of the roof at all seasons of the year. Peat fires are kept burning for this
explicit purpose even when the heat is not needed. This means that enormous quantities of peat are
required to maintain a continuous smudge. Some of the houses have no chimney becauseit is
desirable that the smoke leave the building through the thatched roof. Not infrequently smoke is seen
rolling out of an open door or open window. Fortunately the peat is so abundant that it can be
obtained easily from the almost limitless quantities nearby. The sheep that roam the heather-covered
plains are of a small black-faced breed, exhibiting great hardihood. They provide wool of specialy
high quality, which, incidentally, is the source of the famous Harris Tweeds which are woven in these
small black houses chiefly on the Isle of Harris.

We are particularly concerned with the people of early Scotch descent who possess a physique that
rivals that found in amost any place in the world. They are descendants of the original Gaelic stock
which is their language today, and the only one which alarge percentage of them can speak. This
island has only one port which means that most of the shore line still provides primitive living
conditions as does the central part of the island. It was a great surprise, and indeed a very happy one,
to find such high types of manhood and womanhood as exist among the occupants of these rustic
thatched-roof homes, usually located in an expanse of heather-covered treeless plains. It would be
hard to visualize a more complete isolation for child life than many of these homes provide, and one
marvels at the refinement, intelligence, and strength of character of these rugged people. They 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 were artistically decorated with clean
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wallpaper and improvised hangings.

One would expect that in their one seaport town of Stornoway things would be gay over the week-
end, if not boisterous, with between four and five thousand fishermen and seamen on shore-leave
from Saturday until midnight Sunday. On Saturday evening the sidewalks were crowded with happy
carefree people, but no boisterousness and no drinking were to be seen. Sunday the people went in
throngs to their various churches. Before the sailors went aboard their crafts on Sunday evening they
met in bands on the street and on the piersfor religious singing and prayers for safety on their next
fishing expedition. One could not buy a postage stamp, a picture card, or a newspaper, could not hire
ataxi, and could not find a place of amusement open on Sunday. Everybody has reverence for the
Sabbath day on the Isle of Lewis. Every activity is made subservient to their observance of the
Sabbath day. In few placesin the world are moral standards so high. One wondersiif the bleak winds
which thrash the north Atlantic from our Labrador and Greenland coasts have not tempered the souls
of these people and created in them higher levels of nobility and exalted human expression. These
people are the outposts of the western fringe of the European continent.

Just as one sees in Brittany, on the west coast of France, the prehistoric druidical stone forest
marking a civilization which existed so far in the past as to be without historic records except in its
monuments; so, too, we find here the forest of granite slabs in which these sturdy prehistoric souls
worshipped their divinities before they were crowded into the sea by the westward moving hordes.
When one realizes the distance that these heavy stones had to be transported, a distance of probably
twenty miles over difficult terrain, we can appreciate the task. Their size can be calculated from the
depth to which they must be buried 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 tooth decay. One has only to see them carrying their burdens of
peat or to observe the ease with which the fisherwomen on the docks carry their tubs of fish back
from the cleaning table to the tiers of packing barrels to be convinced that these people have not only
been trained to work, but have physiques equal to the task. These studies included the making of
dental examinations, the taking of photographs, the obtaining of samples of salivafor chemical
analysis, the gathering of detailed clinical records, and the collecting of samples of food for chemical
analysis and detailed nutritional data.

Communication is very difficult among many of theseislands. It would be difficult to find more
complete isolation than some of them afford. We tried to get to the islands of Taransay and Scarpa on
the west coast of the Isle of Harris, but were unable to obtain transportation since the trip can be
made only in special, seaworthy crafts, which will undertake the passage only at certain phases of the
tide and at certain directions of the winds. On one of these islands, we were told, the growing boys
and girls had exceedingly high immunity to tooth decay. Their isolation was so great that a young
woman of about twenty years of age who came to the Isle of Harris from Taransay |sland had never
seen milk in any larger quantity than drops. There are no dairy animals on that island. Their nutrition
is provided by their oat products and fish, and by avery limited amount of vegetable foods. L obsters
and flat fish are avery important part of their foods. Fruits are practically unknown. Y et the
physiques of these people are remarkably fine.
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It was necessary sometimes for us to engage skilled seamen and their crafts to make a specid trip
to some of these isolated islands. These seamen watch critically the tide, wind and sky, and determine
the length 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 the wind. Some of the islands are isolated by severe
weather conditions for many months of the year.

These idlands have been important in the whaling industry, even up to recent years. We visited a
whaling station on the Isle of Harris, not active 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 and 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
caries.

An important part of the study of these islands was the observations made on conditions at the
fringe of civilization. A typical cross-section of the residents of the seaport town of Stornoway can be
seen assembled on the docks to greet the arrival of the evening boat, the principal event of the
community. The group consists largely of adult young people. In a count of one hundred individuals
appearing to be between the ages of twenty and forty, twenty-five were already wearing artificial
teeth, and as many more would have been more presentable had they too been so equipped. Dental
caries was very extensive in the modernized section of Stornoway. Since an important part of these
studies involved a determination of the kinds and quantities of foods eaten, it was necessary to visit
the sources available for purchasing foods in each town studied. In Stornoway, one could purchase
angel food cake, white bread, as snow white as that to be found in any community in the world, many
other white-flour products; aso, canned marmalades, canned vegetables, sweetened fruit juices, jams,
confections of every type filled the store windows and counters. These foods probably made a great
appeal both because of their variety and their high sugar content to the pallets of these primitive
people. The difference in physical appearance of the child life of Stornoway from that of the interior
of the Isle of Lewiswas striking. We found afamily on the opposite coast of the island where the two
boys shown in the upper half of Fig. 6 resided. One had excellent teeth and the other had rampant
caries. These boys were brothers eating at the same table. The older boy, with excellent teeth, was
still enjoying primitive food of oatmeal and oatcake and sea foods with some limited dairy products.
The younger boy, seen to the left, had extensive tooth decay. Many teeth were missing including two
in the front. He insisted on having white bread, jam, highly sweetened coffee and also sweet
chocolates. His father told me with deep concern how difficult it was for this boy to get up in the
morning and go to work.
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FIG. 6. Above: brothers, Ile 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 Gaglic. Right:
typical excellent teeth of primitive Gaglic.

One of the sad stories of the Isle of Lewis has to do with the recent rapid progress of the white
plague. The younger generation of the modernized part of the ISle of Lewisis not showing the same
resistance to tuberculosis as their ancestors. Indeed a special hospital has been built at Stornoway for
the rapidly increasing number of tubercular patients, particularly for girls between twenty and thirty
years of age. The superintendent told me with deep concern of the rapidity with which this menaceis
growing. Apparently very little consideration was being given to the change in nutrition as a possible
explanation for the failure of this generation to show the defense of previous generations against
pulmonary tuberculosis. In this connection much blame had been placed 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 from the disease. | wastold that
the incidence of tubercul osis was frequently the same in the modern homes as it was in the thatched-
roof homes. It was of special interest to observe the mental attitude of the native with regard to the
thatched-roof house. Again and again, we saw the new house built beside the old one, and the people
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apparently living in the new one, but still keeping the smoke smudging through the thatch of the old
thatched-roof house. When | 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 yield of grain. He showed me with keen interest two patches of grain which seemed to
demonstrate the soundness of his contention.

| was particularly interested in studying the growing boys and girls at a place called Scalpay in the
Isle of Harris. Thislsland is very rocky and has only small patches of soil for available pasturage. For
nutrition, the children of this community were dependent very largely on oatmeal porridge, oatcake
and sea foods. An 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 decay. The general physical
development of these children was excellent, as may be seen in the upper half of Fig. 7. Note their

broad faces.
1h

4 |

- = b = o | i |
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 Gaglics, Isle of Bardsey. Note narrowed faces and
nostrils.
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Thisisin striking contrast with the children of the hamlet of Tarbert which is the only shipping port
on the Isle of Harris, and the place of export of most of the famous Harris tweeds which are
manufactured on loomsin the various crofters homes. These Tarbert children had an incidence of
32.4 carious teeth out of every hundred teeth examined. The distance between these two pointsis not
over ten miles and both have equal facilities for obtaining sea foods, being on the coast. Only the
|atter, however, has access to modern foods, since it supports awhite bread bakery store with modern
jams, marmalades, and other kinds of canned foods. In studying the tragedy of the rampant tooth
decay in the mouth of ayoung man, | asked him regarding his plans and he stated that he was
expecting to go to Stornoway about sixty miles away in the near future, where there was a dentist,
and have all histeeth extracted and plates made. He said that it was no use to have any teeth filled,
that he would have to lose them anyway since that was everybody's experience 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
Skye, Airth of Sleat, in which only afew years ago there were thirty-six children in the school, and
not one case of dental cariesin the group. My examination of the children in this community
disclosed two groups, one living exclusively on modern foods, and the other on primitive foods.
Those living on primitive foods had only 0.7 carious teeth per hundred, while those in the group
living on modern foods had 16.3, or twenty-three times as many.

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

| examined teeth of several people in the seventies and eighties, and except for gingival infections
with some loosening of the teeth, nearly all of the teeth were present and there was very little
evidence that dental caries had ever existed. The elderly people were bemoaning the fact that the
generation that was growing up had not the health of former generations. | asked what their
explanation was and they pointed to two stone grinding mills which they said had ground the oats for
oatcake and porridge for their families and preceding families for hundreds of years. Though they
prized them highly, the pleathat they would be helpful in educational work in Americainduced them
to sell the millsto me. They told us with great concern of the recent rapid decline in health of the
young people of thisdistrict.

This one-time well-popul ated |sland, the misty Isle of Skye, still has one of the finest of the famous
old castles, that belonging to the Dunvegan clan. It participated in the romantic life of Prince Charlie.
The castle equipment still boasts the grandeur of a past glory. Among the relicsis ahorn which
measured the draft to be drunk by a prospective chieftain before he could aspire to the leadership of
the clan. He must drink its contents of two quarts without stopping. Again 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, none of the many who knew his place of hiding betrayed it.

On my return from the Outer Hebrides to Scotland, | was concerned to obtain information from
government officials relative to the incidence of tooth decay and the degenerative diseases in various
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parts of north Scotland. | was advised that in the last fifty years the average height of Scotch menin
some parts decreased four inches, and that this had been coincident with the general change from
high immunity to dental cariesto aloss of immunity in agreat part of this general district. A study of
the market places revealed that alarge part of the nutrition was shipped into the district in the form of
refined flours and canned goods and sugar. There were very few herds of dairy cattle to be seen. It
was explained that even the highland cattle did not do as well as formerly on the same ranges.

As one proceeds from the north of Scotland southward to England and Wales, there is a marked
increase in the percentage of individuals wearing artificial restorations or in need of them. In several
communities this reached fifty per cent of adults over thirty years of age. An effort was made to find
primitive people in the high country of Wales, but without success. We were advised that about the
only place that we would be likely to find people living under primitive conditions would be on the
Island of Bardsey off the northwest coast of Wales. Thisisarock and storm-bound island with the
decadent walls of an old castle and a community made up largely of recently imported colonists
whom we were advised had been taken to the Island to re-populate it. There is considerable good
farm land, but very limited grazing stock. Formerly the Island had produced the foods for its
inhabitants with the assistance of the sea. These sources of natural foods have been largely displaced
with imported white flour, marmalades, sugar, jams and canned goods. We found the physical
condition of the people very poor, particularly that of the growing boys and girls. Tooth decay was so
wide-spread that 27.6 out of every hundred teeth examined in the growing boys and girls had aready
been attacked by dental caries. It was even active in three year olds. From a conference with the
director of public health of thisdistrict | learned that tuberculosis constituted a very great problem,
not only for the people on thisisland, but for those of many districts of northern Wales. Thiswas
ascribed to the lowered defense of the people due to causes unknown. It had been noted that
individuals with rampant tooth decay were more susceptible to pulmonary tuberculosis.

While on the Island of Bardsey, | inquired asto what they thought was the cause of such extensive
tooth decay as we found, and was told that they were familiar with the cause and that it was due to
close contact with the salt water and salt air. When | asked why many of the old people who had lived
by the sea all their livesin some districts still had practically all their teeth and had never had tooth
decay, no explanation was available. This they said was the reason that had been given in answer to
their inquiries.

Thereisavery remarkable history written in the ruins of the island, and in the faces of the people
who live on the Island of Bardsey. The rugged walls of ancient castles bespeak the glory and power
of the people who lived proudly in past centuries. They are testified to also by the monumentsin the
cemeteries; but anew era has come to thisisland. The director of public health, of this district of
Wales, including Bardsey Island, told me the story of the decline and almost compl ete extinction of
the population due to tuberculosis. He also told how the government had re-popul ated the Island with
fifty healthy young families, and then the sad story of how these new settlers were breaking down as
rapidly as the former occupants.

The lower photograph in Fig. 7 isof afamily of four children in whose faces the tragic story is
deeply written. Everyone is a mouth breather and everyone has rampant tooth decay. These people
are products of modernization on thisisland which one time produced vigorous children and stalwart
men and women. It isimportant to compare the faces of the children of the Isle of Bardsey shown in
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Fig. 7 below with those shown in Fig. 7 above living in an isolated district in the Isle of Harris. Aswe
will seelater, the facial deformity does not reach its maximum severity until the eruption of the
second dentition and the development of the adult face, usually at from nine to fourteen years of age.
In cases of extreme injury, however, we find it appearing in the childhood face during the period of
temporary or deciduous dentition. These children will, doubtless, be much more seriously deformed
when their permanent dentitions and adult faces develop. It isimportant for us to keep this picturein
mind in itsrelation to the high incidence of tuberculosis as we read succeeding chapters and find the
part played by modernization in breaking down the defense of individuals to infective processes
including tuberculosis.

In Fig. 6 (lower left) isayoung girl from the Isle of Bardsey. She is about seventeen years of age.
Her teeth were wrecked with dental caries, the disease involving even the front teeth. We ate a meal
at the home in which she was living. It consisted of white bread, butter and jam, all imported to the
island. Thisisin striking contrast with the picture of the 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 decay. Her diet and that of her parents was oatmeal porridge and oatcake and fish which built
stalwart people. The change in the two generations was illustrated by alittle girl and her grandfather
on the Ide of Skye. He was the product of the old régime, and about eighty years of age. He was
carrying the harvest from the fields on his back when | stopped him to take his picture. He was
typical of the stalwart product raised on the native foods. His granddaughter had pinched nostrils and
narrowed face. Her dental arches were deformed and her teeth crowded. She was a mouth breather.
She had the typical expression of the result of modernization after the parents had adopted the
modern foods of commerce, and abandoned the oatcake, oatmeal porridge and sea foods.

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

Since afundamental part of this study involves an examination of the accumulated wisdom of the
primitive racial stocks, it isimportant that we look further into the matter of the smoked thatch. | was
advised by the old residents that a serious conflict existed between them and the health officials who
came from outside to their island. The latter blamed the smoke for the sudden development of
tuberculosisin acute form, and they insisted that the old procedure be entirely discontinued. For this
purpose the government gave very substantial assistance in the building of new and modern homes.
The experienced natives contended that the oat crop would not mature in that severe climate without
being fertilized with the smoked thatch. While they were willing to move into the new house, they
were not willing to give up the smoking of the oat straw used for the thatch to prepare it for fertilizing
the ground. | brought some of this smoked thatch with me both for chemical analysis and for testing
for the influence on plant growth. This was done by adding different quantities of the smoked thatch
to aseries of potsin which oat seeds were planted. In Fig. 8 will be seen the result. The pot to the
right shows the result of planting the oats in a sandy soil aimost like that of the Islands of the Outer
Hebrides. The oats only grew to the fuzzy limited condition shown. Asincreasing amounts of this
thatch were added to the soil, there was an increase in the ruggedness of the plants so that in the last
pot to the left tall stalks were developed heavily loaded with grain which ripened by the time the
growth shown in the other pots had occurred. The chemical analysis of the thatch showed that it
contained a quantity of fixed nitrogen and other chemicals resulting from the peat smoke circulating
through the thatch. This explains the confidence of the 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 and rugged boys and girlsis
provided the residents of these barren Islands, with their wind and storm-swept coasts, by a diet of
oats used as oatcake and oatmeal porridge; together with fish products, including some fish organs
and eggs. A seriously degenerated stock followed the displacement of this diet with atypical modern
diet consisting of white bread, sugar, jams, syrup, chocolate, coffee, some fish without livers, canned
vegetables, and eggs.
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Key to Location of Indian and Eskimo Groups Examined in Canada

1. (Cleveland, Ohio)

2. Six Nation Indian Reservations,
Ontario

3. Tuscarora Indian Reservations,
New Y ork

4. No. Vancouver Indian
Reservation, British Columbia

5. Craigflower Indian Reservation,
Victoria, British Columbia

6. Skeena River, British Columbia
7. Ketchikan, Alaska
8. Wrangell, Alaska

9. Juneau, Alaska
10. Sitka, Alaska

11. Cordova, Alaska

12. Valdez, Alaska
13. Seward, Alaska
14. Anchorage, Alaska

15. Stoney River, Alaska

16. Sleet Mute, Alaska

21. Bethd Island, Alaska

22. Holy Cross, Alaska
23. McGrath, Alaska

24. Eklutna, Alaska

25. Telegraph Creek, British
Columbia

26. Dease Lake Indian
Reservation, British Columbia

27. McDames, British Columbia

28. Liard, British Columbia,
Y ukon Border

29. Edmonton, Alberta
30. Winnipeg, Manitoba

31. Broken Head Indian
Reservation, Manitoba

32. Sioux Lookout, No. Ontario
33. Ombabika, No. Ontario

34. Toronto, Ontario

35. Loretteville Reservation,
Quebec

36. Caughnawaga Reservation,
Quebec
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17. Crooked Creek, Alaska 37. Vergennes, Vermont

38. Saranac Tuberculosis
Sanitarium, New Y ork

19. Bethel, Alaska 39. Mohawk Reservation, Ontario
20. Kokamute, Alaska

18. Napaimute, Alaska
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Chapter 5

|ISOLATED AND MODERNIZED ESKIMOS

DURI NG therise and fall of historic and prehistoric cultures that have often left their monuments

and arts following each other in succession in the same location, one culture, the Eskimo, living on
until today, brings us a robust sample of the Stone Age people. The Mayarace is gone, but hasleft its
monuments. The Indian race is rapidly changing or disappearing in North America. The Eskimo race
has remained true to ancestral typeto give us aliving demonstration of what Nature can do in the
building of arace competent to withstand for thousands of years the rigors of an Arctic climate. Like
the Indian, the Eskimo thrived as long as he was not blighted by the touch of modern civilization, but
with it, 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 excelled by any race in the past or present. We are concerned to know the secret
of this great achievement since his circumscribed life greatly reduces the factors that may enter as
controlling units in molding this excellence. While we are primarily concerned in this study with the
characteristics of the Eskimo dentition and facial form and the effect upon it of his contact with
modern civilization, we are also deeply concerned to know the formula of his nutrition in order that
we may learn from it the secrets that will not only aid the unfortunate modern or so-called civilized
races, but will also, if possible, provide means for assisting in their preservation.

It isasad commentary that with the coming of the white man the Eskimos and Indians are rapidly
reduced both in numbers and physical excellence by the white man's diseases. We have few problems
more urgent or more challenging than that means shall soon be found for preventing the
extermination of the primitive Americans. Many reports have been made with regard to the condition
of the teeth of the Eskimos. Doubtless, all have been relatively authentic for the groups studied,
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which have been chiefly along the routes of commerce. Clearly those people would not represent the
most primitive groups, which could only be located beyond the reach of contact with modern
civilization. The problems involved strongly suggested the desirability of locating and studying
Eskimos in isolated districts. While dog teams could furnish means of approach in the winter season,
they would not be available for summer travel.

Through the kindness of Dr. Alexis Hrdlicka, who has made anthropol ogical studies of the
Eskimosin many of the districts of Alaska, | learned that the most primitive groups were located
south of the Y ukon in the country between it and Bristol Bay including the Delta and mouth of the
Kuskokwim River. A government station has been established on the Kuskokwim River for which a
government boat enters the mouth of the Kuskokwim to deliver supplies. It carries officials, but not
passengers. This contact with civilization has made available modern foods for alimited district,
chiefly at the point at which the boat lands, namely, Bethel. A portion of these suppliesis transported
by a stern-wheel river boat to settlements farther up theriver. A great number, however, of Eskimos
live between the mouth of the Kuskokwim and the mouth of the Y 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 the Eskimos in 1933 required
transportation over long distances and into districts where travelling facilities were practically non-
existent by other means than by modern aeroplane. Mrs. Price accompanies and assists me with my
records. Our itinerary included steamship service to Seward in western Alaska and railway to
Anchorage, where an aeroplane was chartered which carried us to various districts in western and
central Alaska. This plane carried our field equipment, and travelled to the points selected. The great
Alaska mountain range, culminating in the magnificent Mt. McKinley, stretches across Alaskafrom
the Aleutian Peninsula at the southwest far into the heart of this vast territory. The highest mountain
in the United States proper is Mt. Whitney, 14,502 feet. The highest mountain in Canadais Mt.
Logan, 19,539 feet. Alaska, however, boasts many mountains that are higher than any of these, many
of which are in thisrange. Mt. McKinley is 20,300 feet. It was necessary for usto surmount this
magnificent range to reach the territory in which our investigations were to be made. The special
aeroplane selected was equipped with radio for both sending and receiving, and was in touch, or
could bein touch at all times, with the Signal Service Corps, aswell as with the headquarters and
branches of the Company. Owing to clouds in the selected pass, the pilot found it necessary to go one
hundred fifty miles out of his course to find one that was clear enough to fly through. Beyond these
mountains were vast areas of bare wilderness with no signs of human life. Moose were frequently
seen.

Our first objective wasto find, if possible, aband of Indians reported to live on Stony River. They
had been described as being very primitive. Our pilot, who was well informed about this region, said
thiswas the first time he had even landed in this district. All the people were busy catching and
storing the running salmon. After drying the fish they are smoked for afew hours and then stored for
winter use. These thrifty people have physical features quite unlike the Indians of central, southern
and eastern Alaska. Of the twelve individuals studied here, ten had lived entirely on the native foods
or practically so. In their 288 teeth only one tooth was found that had ever been attacked by tooth
decay, or 0.3 per cent. Two had come up from the Kuskokwim River, of which the Stony River isa
branch. There, they had received a considerable quantity 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
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dental caries.

We then proceeded to Sleet Mute, on the Kuskokwim River, where three individuals were found
who had lived entirely on native foods. None of them had ever had a tooth attacked by tooth decay.
Seven others had lived partly on native foods and partly on "store grub,” and they had dental cariesin
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 caries. All but one of these were living in considerable part on "store
grub,” and thisindividual had no dental caries.

At Napimute, 16 per cent of the teeth had been attacked by dental caries, but no individuals studied
here were living entirely on native foods.

Bethel isthe largest settlement on the Kuskokwim, and contains in addition to the white residents
many visiting Eskimos from the nearby Tundra country surrounding it. Eighty-eight individuals
studied here were largely Eskimos and mixed bloods. Of their 2,490 teeth, 11.6 per cent, or 281 teeth,
had been attacked by tooth decay. Of these eighty-eight individual s twenty-seven with 796 teeth had
lived almost exclusively on natural foods, and in this group only one tooth was found with dental
caries, or 0.1 per cent. Forty individuals were living almost exclusively on modern foods as shipped
in by the government supply boat. Of their 1,094 teeth, 252, or 21.1 per cent, had been attacked by
tooth decay. Twenty-one individuals were living partly on native foods and partly on "store grub,"”
and of their 600 teeth thirty-eight, or 6.3 per cent, had been attacked by tooth decay.

At Kokamute, on the Bering Sea at the mouth of the Kuskokwim River, alarge band of very
primitive Eskimos was studied. They had come from the vicinity of Nelson Island, adistrict which
has had exceedingly little contact with modern civilization. In this group twenty-eight individuals
with 820 teeth showed only one tooth, or 0.1 per cent, that had ever been attacked by dental caries.

Bethel Island is situated in the Kuskokwim River. It isvisited in the summer by Eskimos from the
Tundra Country for laying in their store of fish for winter use. Of fifteen individuals here, thirteen,
with 410 teeth, had lived exclusively on native foods, and not a single tooth had been attacked by
dental caries. Two had come from Bethel, and of their sixty 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
attacked by tooth decay. In this district eighty-one individuals were studied who had been living in
part or in considerable part on modern foods, and of their 2,254 teeth 394 or 13 per cent had been
attacked by dental caries. This represents an increase in dental caries of 144 fold.

It next became desirable to study a district that had been in contact with the foods of modern
commerce for many years, and for this Holy Cross was selected. This community islocated on the
Y ukon River above the Arctic Circle. It has been in contact with the summer commerce of the Y ukon
for several decades. It has one of the oldest and best organized Catholic Missions of Alaska. The
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individuals studied were al in the school connected with the Mission. The students had come from as
far north as Point Barrow on the Arctic Ocean and west to the Bering Straits. All but one had been in
contact with and had used modern foods before coming to the Mission, and were using them while
there. This one individual had lived exclusively on native foods before coming to the Mission and he
had no carious teeth. In eight individuals with 224 teeth, who had lived very largely on modern foods,
forty-two teeth or 18.7 per cent had been attacked by tooth decay. Four individuals had lived partly
on native foods and partly on modern foods, and of their 112 teeth four, or 3.5 per cent, had been
attacked by tooth decay.

It isof interest that while the Eskimos and Indians have lived in accord, they have not intermarried.
The Eskimos occupy the lower section of the Y ukon and Kuskokwim Rivers, and the Bering Sea
frontier. The Indians have occupied the Upper waterways of both these rivers. The next place selected
for study was McGrath, which is on the Upper Kuskokwim not far distant from the McKinley
Mountain Range. It is the upper terminus of navigation on the Kuskokwim River for the stern-wheel
river boats. Its chief importance liesin the fact that it is the division point on the Cross Alaska
Aeroplane Routes from Anchorage or Fairbanks to Nome and other western points. Its population
consists of several white prospectors and miners who have stayed in the country following the gold
rush. Some of them have married Indian and Eskimo women. Of twenty-one individuals only one had
lived amost exclusively on native foods and she had no dental caries. Twenty had lived chiefly on
imported foods, and of their 527 teeth 175, or 33.2 per cent, had been attacked by tooth decay.

Among the residents of McGrath there is aremarkable family. The father is an American mining
engineer who has spent much of hislifein that country. His wife is a charming Eskimo woman of
splendid intelligence and fine personality. She had come originally from the lower Kuskokwim and
was one of the primitive Eskimo stock. While mining interests had provided food supplies for the
family, shipped from the United States, she followed her early training and insisted on catching and
storing salmon in season as an important part of her own dietary. The salmon were dried and smoked
as was the custom of her people. She isthe mother of at least twenty children, for she could give the
names of that many. Only eleven were living, however, several having died from tuberculosis.
Notwithstanding her many overloads, not a single tooth had ever been attacked by tooth decay. A
lower anterior tooth had been broken. A picture of thiswoman is shown in Fig. 9 (upper, left). There
has been extensive wear of the teeth, asis characteristic of the teeth of many of the Eskimos, a matter
which we will presently discuss. It is of interest to note the splendid symmetry of her dental arches.
Her children and husband and son-in-law had lived very largely on modern foods and in these eight
individuals with 212 teeth eighty-seven, or 41 per cent, had been attacked by tooth decay. Her oldest
living daughter is twenty-two years of age. She has a narrowing of the upper arch and extensive tooth
decay. Another daughter, sixteen, is abeautiful girl except for her narrow dental arches. She was
reported by our pilot to have become so deeply interested in the engines of the aircrafts as they
stopped at this point for servicing and fuel that she had become expert in tuning up and conditioning
aeroplane motors. She, doubtless, inherited some of the genius of her father, who isamining
engineer. Twelve of her teeth had been attacked by dental caries.
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FIG. 9. Typica native Alaskan Eskimos. Note the broad faces
and broad arches and no dental caries (tooth decay). Upper |eft,
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 development of the more primitive
Eskimos simply by learning that they have freedom from dental caries. The size and strength of the
mandible, the breadth of the face and the strength of the muscles of mastication all reach a degree of
excellence that is seldom seen in other races. Thisistypicaly illustrated in Fig. 9. | was told that an
average adult Eskimo man can carry one hundred pounds in each hand and one hundred poundsin his
teeth with ease for a considerable distance. Thisillustrates the physical development of other parts of
the body as well as the jaws, and suggests that the exercising of the jaws is not the sole reason for
their very fine teeth, since the superb development of the musculature includes all parts of the body.
It has also been suggested that chewing of tough foods, by building teeth of exceptionally fine
guality, has been an important factor in the establishment of immunity to caries. Aswill be shown
presently, the teeth of these individuals with their excellent physical development and fine tooth
structure develop caries when they depart from their native foods and adopt our modern foods.

Much has been reported in the literature of the excessive wear of the Eskimos' teeth, which in the
case of the women has been ascribed to the 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 crownsto
adepth that in many individuals would have exposed the pulps, there was in no case an open pulp
chamber. They were always filled with secondary dentin. Thisisimportant since our newer
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knowledge indicates that with the chemical characteristics of their food we might expect that
secondary dentin would be readily formed within the pulp chambers by a process similar to that
which occursin many individuals under a diet reinforced with mineral and activator-providing foods.
One old Eskimo had a scar on hislower lip, which was the result of perforations for carrying a
decoration as practiced by histribe. | have found primitive tribesin several parts of the world with
this marking.

The principal outer garment worn by the Eskimo for the more primitive groups consists of a parka
carrying ahood which is pulled over the head and closed around the neck with a shirr string, while
another shirr string controls the size of the face opening in the hood when it is up. In the summer this
is made of cloth or of skin without the fur. A typical caseis shown in Fig. 9. It will again be noted
that the teeth are 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 winds off the Bering Sea, even in the summer many of the women
wear furs. A typical mother and child dressed in their warm clothing are shown in Fig. 10. The
Eskimo women are both artistic and skillful in needle work. They use fur of different colors for
decorating their garments. These women make artistic decorations by carving ivory from walrus teeth
and from the buried tusks of the hairy mammoth that wandered over the Tundra tens of thousands of
years ago. The ear decoration of this Eskimo woman is atypical design. This mother's teeth are
literally "two rows of pearls." It isimportant to note the width of the arches. Oneis continually
impressed with the magnificent health of the child life which isillustrated in Fig. 10. In our various
contacts with them we never heard an Eskimo child crying except when hungry, or frightened by the
presence of strangers. The women are characterized by the abundance of breastfood which almost
aways develops normally and is maintained without difficulty for ayear. The mothers were
completely free of dental caries, and | wastold that the children of the Eskimos have no difficulties
with the cutting of their teeth.
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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 parts of Alaska.

It might be expected that such wonderfully formed teeth would maintain so high an immunity to
dental cariesthat their proud possessors would never be troubled with tooth decay. This,
unfortunately, is not the case, afact of great significance in evaluating our modern theories of the
causes of dental caries. When these adult Eskimos exchange their foods for our modern foods, which
we will discuss in Chapter 15, they often have very extensive tooth decay and suffer severely. Thisis
clearly illustrated in Fig. 11, for these Eskimos' teeth had been seriously wrecked by tooth decay.
They had been living on modern foods and were typical of alarge number who are in contact with the
Bering Sea ports. Their plight often becomes tragic since there are no dentists in these districts.

A typical effect of modernization on a growing girl was shown in a case in which the centra
incisors and 16 other teeth were attacked by dental caries. Sixty-four per cent of her teeth had tooth
decay.

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

One important phase of modern degeneration, namely, change in facial and dental arch form and
other physical expressions, isof interest. It isamatter of great significance that the Eskimos who are
living in isolated 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,
presents large numbers of individuals with marked changes in facial and dental arch form. In Fig. 12
will be seen four Eskimo girls who are of the first generation following the adoption of modernized
foods by their parents. All have deformed dental arches. It isimportant to note the pattern of the
settling inward of the lateral incisors and the crowding outward of the cuspids. Thisfacial designis
currently assigned to amixing of racial bloods. These girls are pure-blooded Eskimos whose parents
have normally formed dental arches.

FIG. 12. While dental arch deformities or crowded teeth are
practically unknown among many of the primitive groups of
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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. Thisis not due to thumb sucking.

We are particularly concerned with the foods used by these primitive Eskimos. They almost always
have their homes on or near deep water. Their skill in handling their kayaks is most remarkable.
During the salmon running season they store large quantities of dried salmon. They spear many of
these fish from their kayaks; even young boys are very skillful. They land salmon so large that they
can hardly lift them. They are expert in spearing seals from these light crafts. Seal oil provides avery
important part of their nutrition. As each piece of fish is broken off, it isdipped in seal oil. | obtained
some seal oil from them and brought it to my laboratory for analyzing for its vitamin content. It
proved to be one of the richest foods in vitamin A that | have found.

The fish are hung on racksin the wind for drying. Fish eggs are also spread out to dry, as shownin
Fig. 13. These foods constitute a very important part of the nutrition of the small children after they
are weaned. Naturally, the drifting sands of the bleak Bering Straits lodge upon and cling to the moist
surfaces of the fish that are hung up to dry. 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 Eskimosin their native state includes caribou, ground nuts which are gathered by
mice and stored in caches, kelp which is gathered in season and stored for winter use, berries
including cranberries which are preserved by freezing, blossoms of flowers preserved in seal ail,
sorrel grass preserved in seal oil, and quantities of frozen fish. Another important food factor consists
of the organs of the large animals of the sea, including certain layers of the skin of one of the species
of whale, which has been found to be very high in vitamin C.

Since contact with our modern civilization, the Eskimo population for Alaskais very rapidly
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declining. One authority has quoted the reduction 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 Dr.
V. E. Levine and Professor C. W. Bauer, of Creighton University, Nebraska, who reported:

Cordova, Alaska, Oct. 26, 1934--Due to susceptibility to tuberculosis and other diseases the
average life span of the Eskimo of Alaskaisonly 20 years and their race is doomed to
extinction within afew generations unless modern medical science comesto their aid.

Unless avery radical change is made in the interference with the native supply of game and sea
foods, the Eskimo population seems destined to have arapid decline and an early extinction. Their
primitive fish foods have been largely curtailed by the encroachment on their salmon streams made
by modern canneries.

It isof interest to discussin connection with the Alaskan Eskimo two white boys (oneis shown in
Fig. 14), who were sons of a mining engineer. They had been born and raised in amining camp in
Alaska, where their foods had been almost entirely shipped in. | travelled with the mother of these
two boys who was bringing them to the United States for operations on their noses, because they
were mouth-breathers. It isimportant to observe the marked underdevel opment of both the middle
third and lower third of the face of the boy shown in Fig. 14. The nutrition of the family during their
development and growth had been largely provided in package form shipped in from the United
States. Their disfiguration istypical of that of large numbers that are developing in our highly
modernized communities, and is similar, in general, to the deformities which develop in the primitive
races after they adopt the modernized nutrition.

FIG. 14. Thiswhite boy was born and raised in Alaska on
imported foods. His facial deformity includes alack 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 they reside, with nine or ten
months of winter and only two or three of summer, and in spite of the absence for long periods of
plant foods and dairy products and eggs, the Eskimos were able to provide their bodies with all the
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mineral and vitamin requirements from sea foods, stored greens and berries and plants from the sea.

TABLE OF CONTENTS

Chapter 6

PRIMITIVE AND MODERNIZED NORTH AMERICAN INDIANS

NATU RE seems to have made one of her large scale demonstrations in the Americas of the power

of adaptation of asingle racial stock to the scale of climates ranging from torrid jungles of the tropics
to the Arctics. The various members of the American Indian race seem clearly to have come from a
common origin. The route by which they reached Americafrom Asia as suggested by anthropologists
was by way of the Bering Strait. Within a decade a Russian engineer has crossed from Asiato
Americaon the pack ice of the Bering sea, a distance of ninety miles. If thisis possible now, how
much more likely isit that it has been possible in earlier periods of the world's history, as, for
example, during or following the last ice age, or at the time of an earlier ice age. The American
Indian, therefore, provides a very remarkable opportunity to study both the capacity for adaptability
to different environments and the variations that different environments can produce in asingle racial
stock. That the Indian of today is not in general a counterpart of the native resident at the time of the
discovery of America by Columbusis clearly demonstrated both by the skeletal material and by the
early records.

Our problem involved the location and study of groups of the original stock, if such were to be
found, who were living in accordance with the tradition of their race and as little affected as might be
possible by the influence of the white man. At first thought it might seem impossible that such groups
can exist, but as a matter of fact there are still great areas of the American continent inhabited by the
original stock living in areas still unexplored. In order to find Indians as little changed as possible by
reason of their contact with the white man, particularly with the white man's foods, | went to northern
Canadato the region inside the Rocky Mountain range to study the Indians of Northern British
Columbia and the Y ukon territory. Since an aeroplane could not be used, owing to the lack of a base
of suppliesfor fuel for the return trip; and since the MacKenzie water route was impracticable (an
expedition could not go up the waterways through Canada on the MacKenzie River and its branches
and return the same season), the route selected was that which enters that territory from Alaska on the
large waterway of the Stikine River. Thisriver has cut its channel through the Coast and Cascade
Ranges of mountains and has its origin in the high western watershed of the Rockies. It was
particularly desirable to reach a group of Indians who could not obtain the animal life of the sea, not
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even the running salmon. These fish do not enter the waterways draining to the Arctic. We used a
high-powered river transport specially designed for going up rapids on the Stikine River to the end of
navigation at Telegraph Creek. At this point large quantities of modern foods are stored during the
short open navigation season of the summer to be exchanged for furs during the long winter. A
Hudson Bay Post has been established at this point. Here 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 powered scow chartered to make the trip down the
waterways toward the Arctic on the Diese and Liard Rivers. This made it possible, in the summer of
1933, to make contact with large bands of Indians who had come out of the Pelly mountain country to
exchange their catch of furs at the last outpost of the Hudson Bay Company. Most of the Indians of
Canada are under treaty with the Canadian Government whereby that government gives them an
annual per capita bounty. This arrangement induces the Indiansin the interior to come out to the
designated centers to obtain the bounty. Since it is based on the number in the family, all of the
children are brought. This treaty, however, was never signed by the Indians of the British Columbia
and Y ukon Territory. And, accordingly, they have remained as nomadic wandering tribes following
the moose and caribou herds in the necessary search to obtain their foods.

The rigorous winters reach seventy degrees below zero. This precludes the possibility of
maintaining dairy animals or growing seed cereals or fruits. The diet of these Indiansis almost
entirely limited to the wild animals of the chase. This made a study of them exceedingly important.
The wisdom of these people regarding Nature's laws, and their skill in adapting themselves to the
rigorous climate and very limited variety of foods, and these often very hard to obtain, have
developed a skill in the art of living comfortably with rugged Nature that has been approached by few
other tribes in the world. The sense of honor among these tribes is so strong that practically all
cabins, temporarily unoccupied due to the absence of the Indians on their hunting trip, were entirely
unprotected by locks; and the valuables belonging to the Indians were left in plain sight. The people
were remarkably hospitable, and where they had not been taken advantage of were very kind. Many
of the women had never seen awhite woman until they saw Mrs. Price. Their knowledge of
woodcraft as expressed in skill in building their cabins so that they would be kept comfortably warm
and protected from the sub-zero weather was remarkable. Their planning ahead for storing provisions
and firewood strongly emphasized their community spirit. When an Indian and his family moved to a
camp site on alake or river, they always girdled a few more trees than they would use for firewood so
that there would be a plentiful supply of dry standing timber for future visitors to the camp.

They lived in a country in which grizzly bears were common. Their pelts were highly prized and
they captured many of them with baited pitfalls. Their knowledge of the use of different organs and
tissues of the animals for providing a defense against certain of the affections of the body which we
speak of as degenerative diseases was surprising. When | asked an old Indian, through an interpreter,
why the Indians did not get scurvy he replied promptly that that was a white man's disease. | asked
whether it was possible for the Indians to get scurvy. He replied that it was, but said that the Indians
know how to prevent it and the white man does not. When asked why he did not tell the white man
how, hisreply was that the white man knew too much to ask the Indian anything. | then 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 hour, saying that the chief said he could tell me because | was afriend of the Indians and
had come to tell the Indians not to eat the food in the white man's store. He took me by the hand and
led me to alog where we both sat down. He then described how when the Indian kills a moose he

file:///CJ/Archivos%20de%20programa/eM ule/| ncoming...20Degenerati on%20by %20Weston%20Pri ce/0200251h.html (64 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

opensit up and at the back of the moose just above the kidney there are what he described as two
small ballsin the fat. These he said the Indian would take and cut up into as many pieces as there
were little and big Indians in the family and each one would ezt his piece. They would eat also the
walls of the second stomach. By eating these parts of the animal the Indians would keep free from
scurvy, which is due to the lack of vitamin C. The Indians were getting vitamin C from the adrenal
glands and organs. Modern science has very recently discovered that the adrenal glands are the
richest sources of vitamin C in al animal or plant tissues. We found these Indians most cooperative
in aiding us. We, of course, had taken presents that we thought would be appreciated by them, and we
had no difficulty in making measurements and photographs, nor, 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
chemical analysis. A typical Indian family in the big timber forestsin shownin Fig. 15.

FIG. 15. Thistypical 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 and the facial form, were superb.
Indeed, in several groups examined not a single tooth was found that had ever been attacked by tooth
decay. In an examination of eighty-seven individuals having 2,464 teeth only four teeth were found
that had ever been attacked by dental caries. Thisis equivalent to 0.16 per cent. As we came back to
civilization and studied, successively, different groups with increasing amounts of contact with
modern civilization, we found dental caries increased progressively, reaching 25.5 per cent of al of
the teeth examined at Telegraph Creek, the point of contact with the white man's foods. Aswe came
down the Stikine River to the Alaskan frontier towns, the dental caries problem increased to 40 per
cent of al of the teeth.

Careful inquiry regarding the presence of arthritis was made in the more isolated groups. We
neither saw nor heard of a case in the isolated groups. However, at the point of contact with the foods
of modern civilization many cases were found including ten bed-ridden cripples in a series of about
twenty Indian homes. Some other affections made their appearance here, particularly tuberculosis
which was taking a very severe toll of the children who had been born at this center. In Fig. 16 are
seen two typical cases of tubercular involvement of glands of the neck. The suffering from tooth
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decay was tragic. There were no dentists, no doctors available within hundreds of milesto relieve
suffering.

FIG. 16. At the point of modernization including the use of
the foods of modern commerce, the health problem of the
Indiansis 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 accumul ated wisdom were superb. There were practically no irregular teeth,
including no impacted third molars, as evidenced by the fact that all individuals old enough to have
the molars erupted had them standing in position and functioning normally for mastication. The
excellence of the dental archesis shown in Fig. 17. Where the Indians were using the white man's
food tooth decay was very severe, as shown in Fig. 18. In the new generation, after meeting the white
civilization and using his foods, many developed crooked teeth, so-called, with deformed dental
arches, asseenin Fig. 19.
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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.
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FIG. 18. Wherever the Indians had access to the modern
foods of commerce the dental conditions were extremely bad.
These four individuals are typical.
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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 stocksin the
district south of Hudson Bay. These groups were reached by a newly projected railroad extending
eastward and northward from Winnipeg, Manitoba, and we were thus brought into contact with the
Indians that had come out of the waterways draining the Hudson Bay and from as far north as James
Bay. They had come down to dispose of their fursin exchange for ammunition, blankets, etc. Since
this contact was made only once or twice ayear, it was quite impossible for the Indians to carry back
asufficient quantity of the foods of the white man to have great influence on their total diet for the
year. They still lived on the wild animal game of the land. Asin the northern country just reviewed,
their principal large animal was the moose. These are treaty Indians, and many of them come out to
this frontier to obtain the government bounty and, accordingly, were 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 the waters
running north and east to James Bay and Hudson Bay, or south to Lake Superior. Thiswas historic
country that had been the meeting ground of the tribes of the northern waters with the tribes of the
Great Lakes district. Many battles had been fought there. For comparison with these more primitive
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groups from the Hudson and James Bay watershed, | had the opportunity here of studying families
that had taken up residence along the railroad or in itsvicinity in order that they might have the
advantage of exchanging furs for the modern white man's foods. This gave us an excellent
opportunity to study the effects of the modern dietary, of which an exampleis shown in Fig. 20. This
Indian and his wife had built their bodies before the contact with the white man. He is about six feet
tall. Both the parents had splendid dental arches and well formed faces. His teeth are shown in Fig. 20
(upper, left). Their two children shown in the photograph were born after the adoption of the white
man's foods brought in by the railroad. Both are mouth-breathers and both have narrow dental arches
and marked underdevel opment of the middle third of the face. The older girl has tuberculosis.
Another adult man is shown in Fig. 20 (upper, right). He, like the generation he represents, has
exceptionally fine dental arches and well developed face.

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 with tuberculosis or crippled with
arthritis. Two of these are shown in Fig. 21.
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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
arthritisin nearly al of hisjoints. 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 Indiansin the largest single Indian Reservation in Canada, which islocated at Brantford,
Ontario. In this group there are about 4,700 Indians living under highly modernized conditions
provided by the Canadian Government. They live on very fertile land and in close proximity to a
modern Canadian city. Each head of afamily is provided with atract of land from which he usually
has an income sufficient to permit him to have an automobile. They were able to buy not only
necessities and comforts according to the modern standards of the white man, but many of the
luxuries as well. The government provides awell administered hospital and staff. When | asked the
Director of this hospital, Dr. Davis, what the principal use of the hospital was at that time (1933), he
said that the demand for beds had completely changed in the twenty-eight years he had been there.
The principal services requested at the hospital in 1933 related to the problems of maternity. He
stated that in his period of contact he had seen three generations of mothers. The grandmothers of the
present generation would take a shawl and either alone or accompanied by one member of their
family retire to the bush and give birth to the baby and return with it to the cabin. A problem of little
difficulty or concern, it seemed. He stated that today the young mothers of thislast generation are
brought to his hospital sometimes after they have been in labor for days. They are entirely different
from their grandmothers or even mothersin their capacity and efficiency in the matter of
reproduction. He stated that that morning he had had two cases in which surgical interference was
necessary in order to make birth possible.

We had an opportunity here to study the effects of modernization. Indians are great lovers of
sports, particularly of their own national game which islacrosse. We were able to witness one of
these contests with ateam from another reservation. Indian families came in modern automobiles
dressed in modern clothes and purchased pop and candy and modern confections at typical confection
stands. These were highly modernized Indians.

The group on this reservation, comprising approximately four thousand seven hundred Indians,
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belong to the following tribes. Mohawks, Onondagas, Cayugas, Senecas, Oneidas and Delawares
making up the Six Nation or Iroquois group. A later addition to this group has been the Tuscaroras
from the Carolinas. While there were many mixed bloods, there were also a goodly number of full-
blooded Indian families, so that there was an opportunity to study comparatively the effects of
intermingling of the Indians with the whites. Asin previous investigations, a special effort was made
to study the children from eight to sixteen years of age. Typical cases were selected from different
environments. For example, boys and girls selected from atraining school called Mohawk Institute,
which was near the city of Brantford, represented one type of environment. There are approximately
one hundred and sixty students under training here, and we were informed that they study half a day
and work half aday. The boys are taught craftsmanship and farming, the girls, home economics and
garment making, and such practical training as would prepare them for later home building. While
most of the boys and girls come from that reservation, afew are accepted from other reservations. It
Is of interest that 77 per cent of the children in this Institution had suffered from earlier dental caries
and that 17 per cent of all the teeth examined had already been attacked by dental caries. But this had
occurred apparently before their entrance to the Institute, for we did not find a single case of active
caries among those examined, and this is particularly important in connection with their excellent
nutrition. The Institute maintained a fine dairy herd and provided fresh vegetables, whole wheat
bread, and limited the sugar and white flour.

The children of this group were compared with children of approximately the same age in a public
school of the reservation where it was found that 90 per cent had had dental caries, and that at present
in 70 per cent of the cases the caries was apparently active. It isimportant to note that in this group
28.5 per cent of all the teeth examined had aready been attacked by tooth decay.

A study was made of patients at the reservation hospital where free service of all kindsis provided.
We found that 83 per cent had suffered from dental caries, and that 23.2 per cent of all teeth had
already been attacked by caries.

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

A study was made of an Indian reservation in New Y ork State for comparison and for making an
estimate of typical modern American Indian life with regard to dental caries and nutrition. For this
study a band of 450 in the Tuscarora Reservation northeast of Niagara Falls was visited. Here again
we were fortunate to see the people in holiday mood since the study was made on Decoration Day
and events of the year had been scheduled, a lacrosse match and a baseball game, between the
Indians' teams and white teams from adjacent towns. Several hundred Indians were congregated to
exhibit their best in wearing apparel, transportation equipment, and physical prowess. There was
evidence of asimilarity of features in the older Indians who had not been highly modernized, and a
striking deficiency in the facial development of many of the moderns.

A typical mother was studied at her home. She had four children. Her teeth were ravaged by dental
caries. She was strictly modern, for she had gold inlays in some of her teeth. The roots of the missing
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teeth had not been extracted. Twenty of her teeth had active dental caries. Her little girl, aged four,
aready had twelve very badly carious teeth. Another daughter aged eight had sixteen carious teeth,
and her son aged ten had six. The husband was in bed from an acute lung involvement, doubtless
tuberculosis. The children were eating their noon day meal when we arrived, which consisted of a
white bread and some stewed vegetables. Milk was available for only the small baby in arms. In this
Tuscaroragroup 83 per cent of those examined had dental caries and 38 per cent of all teeth had
already been attacked by dental caries. Every one studied in this reservation was using white-flour
products, none were using milk liberally, and only afew in even limited amounts. | was told that in
both reservations afew years ago the Indians grew wheat and kept cows to provide aliberal supply of
natural cereal and milk for their families, but of late this practice had been discontinued. They were
now buying their wheat in the form of white flour and their vegetables largely put up in cans. In both
reservations they were using commercia vegetable fats, jams and marmalades, sweetened goods,
syrups and confections very liberaly. It is remarkable how early the child life adopts modern
civilization's confections.

In order to provide afurther cross section of the modernized Indians of North America, | made a
study in areservation on Winnipeg Lake in Manitoba. This reservation lies north and east of
Winnipeg and is quite highly modernized.

These people were reached with much difficulty because of the natural protection provided by the
location of their reservation at the mouth of Brokenhead River. They had been provided with fertile
lands and taught modern methods of farming. Their proximity to a great body of water fairly well-
stocked with fish gave them an opportunity to secure fish, if they were disposed to make the effort to
do so, as their ancestors had done through previous centuries. Their homes were found to bein a
dilapidated condition, and while their lands were stocked with cattle and horses, such as we found
were in poor condition, and limited in number. 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 needed. They were within fairly easy distance of hospitals, and had available modern medical
service. Notwithstanding all these advantages, their physical condition was very poor. Dental caries
was so wide-spread that 39.1 per cent of all teeth studied were found to be affected. They were living
almost entirely on modern foods, imported white flours, jams, canned vegetables and liberal
quantities of sugar. Over 90 per cent of the individuals had rampant dental caries. Their physical
condition and their supply of necessities was very much lower than was that of either of the two
preceding groups. Distress was evident even in late summer.

The Indians so far reported were living inland with access to inland foods only. The Pacific Coast
Indians were examined to determine the effect of seafoods. To find evidence relating to the physical,
and particularly to the dental condition of the Indians who inhabited the Pacific slope athousand or
more years ago, a visit was made to the Vancouver Museum at VVancouver which fortunately
possesses splendidly preserved specimens of prehistoric periods. Some of these skulls were
uncovered while cutting through a hill for a street extension in the city of Vancouver. Above was a
virgin forest of large size green firs and underneath them in the soil there were preserved fallen trunks
of other large trees. Several feet below these, burials were uncovered containing skeletons of an early
Indian race. This collection contains also skulls from several places and from prehistoric periods. The
teeth are all splendidly formed and free from dental caries. The arches are very symmetrical and the
teeth in normal and regular position.
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It was important to study the conditions of their successors living in the same general community.
Accordingly, we examined the teeth and general physical condition of the Indiansin areservation in
North Vancouver, so situated that they have the modern conveniences and modern foods. In this
group of children between eight and fifteen years of age, 36.9 per cent of all the teeth examined had
already been attacked by dental caries. No people were found in this group who were living 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 particular interest to study the Indians near Victoriaon thisisland in the
Craigflower Indian Reservation. Indeed, the city of Victoria has been partly built on the original
Craigflower Indian Reservation. As the need became acute for the territory reserved for them, an
arrangement was consummated whereby the Indians were induced to exchange that land for new land
In an adjoining district in which a new house was built free 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 family.
This allowed them to become very modern, and, accordingly, many of them owned automobiles and
other modern luxuries. The physical effects of the use of food luxuries, resulting from ample funds
for purchasing any foods that they might desire, was marked. They were in close proximity to skilled
dental service and had practical training in oral prophylaxis. Notwithstanding this, 48.5 per cent of all
teeth examined had already been attacked by dental caries. Every individual examined was suffering
from tooth decay. The original diet of the Indians of the Pacific Coast was, as we shall see, very
largely sea foods, which are probably as abundant today as ever before. It would require areal urge to
go to catch the fish since they can now be purchased canned in the open 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 abundance and variety of edible sea
foods, particularly the various kinds of salmon, than Ketchikan. It is beautifully located on an island,
and is the most southerly city in Alaska. Among the many fish that are abundant along this part of the
Pacific Coast is the oolachan or candle fish. It isasmall fish, but very rich in oil; so much so that it
getsits name from being burned as acandle for light. Thisail is collected in large quantities and used
asadressing for many of their seafoods. It is also traded with the Indians of the interior for furs and
other products. An Indian settlement in this city was studied and it was found that 46.6 per cent of all
teeth examined had already been attacked by tooth decay. In many of the homes individuals wereill
with tuberculosis or arthritis. Tuberculosis had robbed many of the homes of one or more of its
children.

At Juneau, the capital of Alaska, two groups were studied; one in the government hospital, and the
other in an Indian settlement. In the hospital were both Indians and Eskimos, chiefly the former.
Seventy-five per cent of the patients were reported to have been brought because they had
tuberculosis, and some who had come because of accident and other conditions were reported to have
tuberculosis aso. Approximately 50 per cent of the total hospital enrollment was under 21 years of
age. The dental conditions were bad, for 39.1 per cent of all the teeth examined had been attacked by
tooth decay.

In the Indian settlement, a group of elderly primitives was found, every one of whom had complete
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dentitionsin normal arrangement of the arches and without dental caries. In a settlement of modern
Indians living principally on modern foods 40 per cent of al teeth had been attacked by tooth decay.

At Sitka, the former capital, two important groups were studied. L ocated here is the Sheldon
Jackson School for Eskimos and Indian boys and girls, chiefly Indians. They have come from widely
scatterd territory throughout Alaska, and represent the finest physical specimens that can readily be
secured for giving the advantages of an education. Of necessity they came very largely from the
modernized districts. In this group 53.7 per cent of al the teeth examined had already been attacked
by tooth decay. This gives an indication of the dental conditions in the large number of modernized
districts which they represented.

In asettlement 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 already been attacked by dental caries. A well preserved native Indian,
seventy years of age, was found who had come into town from another district. He stated that his diet
had consisted chiefly of fish, fish eggs, seaweed and deer. His teeth were of very high excellence and
were entirely free from past or present dental caries. Heis a splendid example of the product of the
native dietary provided for the Pacific Coast people of any period or stage of civilization.

Thelocal physician at Sitkakindly gave very valuable information relative to the attitude of the
native Indians in the matter of obtaining fresh sea foods when foods that were very satisfying could
be so easily obtained in concentrated form at the various stores. They could go to one of the piers at
almost any time of the year and catch fish or secure them as they had been accustomed to do before
the arrival of modern foods, but there is a constant striving to be like and live like the white people.
They seem to think it isamark of distinction to purchase their foods and that it is degrading to have
to forage for one'sfoods. They very readily come to depend on white flour and sugar, jams and
canned vegetables, and much prefer to have the government or charitable organization supply these
when they cannot purchase them, rather than go out and secure their own nutrition. This physician
stated that there were about 800 whites living in the town and about 400 Indians, and that
notwithstanding this difference 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
living than Indian and half-breed children. This he stated was largely due to the very high child
mortality rate, of which the most frequent cause is tuberculosis. While it does not take many decades
to record adistinct physical deterioration, a deteriorating parenthood greatly speeds up this process.
While physical defects acquired by the parent will not be transmitted as such, prenatal deficiencies
may be established because of the physical defects of the mother resulting from her faulty nutrition,
and these deficiencies, together with disturbed nutrition of infancy and early childhood will go far in
determining whether there will be for the child a physical breakdown or whether the normal defense
of the body will be adequate to protect it from various infections to which it may later be exposed.

Sitka has furnished the longest history of contact with white men of amost any community on the
Pacific Coast. Indeed, it was a famous seaport long before any United States Pacific Coast
communities had been established. It is of much interest that it was a shipbuilding center for vessels
in the Russian trade. Its foundries were devel oped so efficiently that the bells of the early monasteries
of Californiawere cast in thistown by the Russians. It contains some of the best examples of the
early Russian architecture, particularly in its cathedral.
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Anchorage isthe principal city of western Alaska, sinceit isnot only abase for the railroad
running north to Fairbanks, but a base for aeroplane companies operating throughout various parts of
Alaska. It is accordingly a combination of a coast city with itsretail activities and awholesale base
for outfitters for the interior. It has an excellent government hospital which probably has been built
around the life of one man whom many people told us was the most beloved man in al Alaska. Heis
Dr. Josef Romig, a surgeon of great skill and with an experience among the Eskimos and Indians,
both the primitives and modernized, extending over thirty-six years. | am deeply indebted to him for
much information and for assistance in making contacts. He took me, for example, to several
typically modernized Indian homesin the city. In one, the grandmother, who had come from the
northern shore of Cook Inlet to visit her daughter, was sixty-three years of age, and was entirely free
from tooth decay and had lost only one of her teeth. Her son, who had accompanied her, was twenty-
four years of age. He had only one tooth that had ever been attacked by tooth decay. Their diet had
been principally moose and deer meat, fresh and dried fish, a few vegetables and at time some
cranberries. Recently the son had been obtaining some modern foods. Her daughter, twenty-nine
years of age, had married awhite man and had had eight children. She and they were living on
modern foods entirely. Twenty-one of her thirty-two teeth had been wrecked by dental caries. Their
diet consisted largely of white bread, syrup and potatoes. Her children whom we examined ranged
from five to twelve years of age, and in that family 37 per cent of all the teeth have already been
attacked by dental caries, notwithstanding the young age of the children. The mother of thisfamily is
shown in Fig. 18 (upper, left). It isof great importance that not only was dental caries rampant, but
that there were marked deformity of the dental arches and irregularity of teeth in the cases of the
children.

Among the many items of information of great interest furnished by Dr. Romig were facts that
fitted well into the modern picture of association of modern degenerative processes with
modernization. He stated that in his thirty-six years of contact with these people he had never seen a
case of malignant disease among the truly primitive Eskimos and Indians, although it frequently
occurs when they become modernized. He found similarly that the acute surgical problems requiring
operation on internal organs such as the gall bladder, kidney, stomach, and appendix do not tend to
occur among the primitive, but are very common problems among the modernized Eskimos and
Indians. Growing out of his experience, in which he had seen large numbers of the modernized
Eskimos and Indians attacked with tubercul osis, which tended to be progressive and ultimately fatal
as long as the patients stayed under modernized living conditions, he now sends them back 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 the afflicted recover
under the primitive type of living and nutrition.

The institutions that have been organized for the care of orphans and for the education of Eskimo
and Indian boys and girls provide an opportunity to study conditions. A particularly favorable
ingtitution is located at Eklutna on the railroad north of Anchorage. Many of the individualsin the
school had come from districts so remote from transportation facilities that their isolation had
compelled them to live mostly on native foods, at least during their early childhood. They had come
from districts very widely distributed throughout the Alaskan peninsula. Credit is due to the
management of thisinstitution for preparing and storing dried salmon for use throughout the winter.
The beneficial effects of their good nutritional program were evident. The percentage of teeth
attacked by dental carieswas 14.6. A large percentage of these pupils were of mixed blood of native
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Eskimos or Indians with whites. The white parent had probably been largely responsible for their
attendance at this training school. There were several full-blooded Eskimos and Indians from
modernized communities where they had been living on modern foods throughout their entire
lifetime. This gave an opportunity to study the réle of nutritional deficienciesin the development of
deformities and irregularitiesin the facial features, in the arrangement of the teeth, and in the inter-
relationship between the dental arches. The typical irregularities and divergencies from normal were
present in the full-blooded Eskimo and Indian boys and girlsin as high percentage as in the mixed
bloods. Some of the young people with parentage of mixed blood have beautiful features.

Another important institutional group was studied at Seward in the Jesse Lee Home which had first
been established at Nome and had been moved to Seward to avoid the extreme isolation of that
district. Thisinstitution islocated at Resurrection Bay which is one of the most beautiful harborsin
the world. It gives shelter and educational opportunities to Eskimos and Indians, chiefly of mixed
blood, from alarge area of Alaska, and particularly from the Aleutian Peninsula, the Aleutian Islands
and the Bering Sea. These individuals, whether of mixed or pure blood, had come chiefly from homes
that were in large part modernized. The incidence of dental caries found here was 27.5 per cent for all
teeth examined. Here again al individuals were affected. Notwithstanding the unusually fine
hygienic conditions and highly trained dietitians of thisinstitution, amedical ward and trained nurses,
tuberculosis was reaping a heavy toll. | was told that 60 per cent of all those students who had moved
with the school from Nome to this location were already dead from tuberculosis. It is common
knowledge that tuberculosis has played a very important role in decimating the Indian and Eskimo
population in the Pacific Coast towns and villages. A very important phase of these investigationsis
the development of new light on the réle of nutrition in lowering the defense of these individuals so
that with their low inheritance of defensive factors they rapidly become susceptible to tuberculosis.

The problem of evaluating the influence of a particular environment on racial and tribal
development is relatively ssimple when studying contemporary remnants of primitive racial stocks.
However, groups that have lived and disappeared in the past do not permit of so simple a procedure
for making physical estimates. Fortunately, we have in the burial grounds not only the skeletons, but
also many of the implements used in daily life. Sometimes these contain samples of the foods. We
may find also their art ware and hunting equipment. While 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 also the method of burial. Burials made before the advent of the Christian erawill in many
groups show the bodies in aflexed position with the armsin the lap, whereas in the Christian burials
the bodies have been laid prone and the arms crossed on the chest. By this sign the pre-Columbian
burials can readily be separated from the post-Columbian.

Using these guides, a study of the Indians of Florida, past and present, permits of comparing the
pre-Columbians with those living today in that same territory. We will, accordingly, consider the
dental caries problem and that of facial and dental arch form in the Florida Indians by comparing
three groups: namely, the pre-Columbian, as evidenced from a study of the skull material in the
museums; the tribes of Indiansliving in as much isolation asis possible in the Everglades and
Cypress Swamps; and the Indians of the same stock that are living in contact with the foods of
modern civilization. This latter group lives along the Tamiami trail and near Miami. In a study of
several hundred skulls taken from the burial mounds of southern Florida, the incidence of tooth decay
was so low as to constitute an immunity of apparently one hundred per cent, since in several hundred
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skulls not a single tooth was found to have been attacked by tooth decay. Dental arch deformity and
the typical changein facial form due to an inadequate nutrition were also completely absent, all

dental arches having aform and interdental relationship such as to bring them into the classification
of normal. These areillustrated in Figs. 22 and 23. The 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 advantage of in some of their early
effortsto make atreaty with the whites. With the assistance of three guides, one, an Indian of their
own group, another, a white man whom they trusted, and the third, a government nurse who had been
very helpful in case of sickness, we were able to take the desired measurements and records and
photographs. A group of these more primitive representatives is shown in Fig. 24. While their
hunting territory had been grossly encroached upon by the white hunters, they were still able to
maintain avery high degree of physical excellence and high immunity to dental caries. Only four
teeth in each hundred examined were found to have been attacked by tooth decay.

= " 1

FIG. 22. Skulls of primitive Indians showing superb dental
archestypical 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 skullscloseto a
hundred per cent of the teeth have been free from dental

caries or faulty position.

file:///C)/Archivos%20de%620programal/eM ul e/ ncoming...20Degenerati on%20by %20Weston%20Pri ce/0200251h.html (78 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

FIG. 23. The Indian skulls that have been uncovered in many
parts of the United States and Canada show a degree of
excellence comparabl e 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!
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FIG. 24. The Seminole Indians living today in southern
Floridalargely beyond contact with the white civilization still
produce magnificent teeth and dental arches of which these
aretypical. They livein 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 Floridawho are living today in contact with modern civilization
present a pathetic picture. Forty out of every hundred teeth examined were found to have been
attacked by tooth decay, typically illustrated in Fig. 25. In the latest generation, many dental arches
showed atypical deformation with crowding of the teeth and narrowing of the face, conditions that
have been found in all human stocks when on an inadequate nutrition during the formative and early
growth period. A group of theseistypicaly illustrated in Fig. 26.
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FIG. 25. The Seminole Indians of Floridawho areliving in

contact with our modern civilization and its foods suffer from
rampant dental caries.
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FIG. 26. Seminole Indians. Note the change in facial and
dental arch form in the children of this modernized group.
They have amarked lack of development of the facial bones
with anarrowing 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 becauseit is so
common with us.

It isof interest that the quality of the skeletal material that is taken 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 were suffering from advanced deformities of the
skeleton due to arthritic processes.

The effects of the excellent nutrition of the pre-Columbian Indiansis indicated in the comparative
thickness of the skulls. In Fig. 27 are shown two pieces of a pre-Columbian skull in contrast with a
modern skull. The specimen of atrephined lower jaw, shown in Fig. 27 (right) indicates a knowledge
of surgery that is very remarkable. The margins show new bone growth. The operation opened a cyst.
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FIG. 27. Left: Example of greater thickness of pre-Columbian
Indian skullsin Florida than modern skulls. Right: Illustration
of bone surgery of ancient Florida Indians. Note healing of
margins of trephined opening into acyst, of the lower jaw.
Thisistypical of the advanced surgery of the Peruvian
Indians.

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

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

Notwithstanding the wide range of physical and climatic conditions under which primitive Indians
had been living, their incidence of tooth decay while on their native foods was always near zero;
whereas, the modernized Indians of these groups showed very high incidence of dental caries. A
summary of percentages follows. Primitive Indians: Pelly Mountain, 0.16 per cent; Juneau, 0.00 per
cent; Florida Pre-Columbian, 0.00 per cent; Florida Seminoles, 4.0 per cent. Modernized Indians:
Telegraph Creek, 25.5 per cent; Alaska Frontier, 40.0 per cent; Mohawk Institute, 17 per cent;
Brantford Reservation Public School, 28.5 per cent; Brantford Reservation Hospital, 23.2 per cent,
Tuscarora Reservation, 38.0 per cent; Winnipeg Lake Reservation, 39.1 per cent; North VVancouver
Reservation, 36.9 per cent; Craigflower Indian Reservation, 48.5 per cent; Ketchikan, 46.6 per cent;
Juneau Hospital, 39.1 per cent; Sheldon Jackson School, 53.7 per cent; Sitka, 35.6 per cent; Eklutna,
14.6 per cent; Jessie Lee Home, Seward, 27.6 per cent, and Florida Seminoles, 40.0 per cent.

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

While the primitive groups constantly presented well-formed faces and dental arches reproducing
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the tribal pattern, the new generation, after the adoption of white man's foods, showed marked
changesin facia and dental arch form.

The Indians like severa primitive races | have studied are aware of the fact that their degeneration
isin some way brought about by their contact with the white man. The dislike of the American Indian
for the modern white civilization has been emphasized by many writers. In my studies among the
Seminole Indians of Florida | found great difficulty in communicating with or making examination of
the isolated Seminoles living deep in the Everglades and Cypress Swamp. Fortunately, | had the able
assistance of one of their own tribe, a government nurse who had been very helpful to them and also
awhite man who had befriended them and whom they trusted. With their assistance | was able to
carry out very detailed studies. It was of interest, however, that when we arrived at a settlement in the
bush we practically always found it uninhabited. Our Indian guide would go into the surrounding
scrub and call to the people assuring them it was to their advantage to come out, which they finally
did. | wastold that this attitude had grown out of the belief on their part that their treaties had been
violated. These 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 heading "Tribes 'Fed Up' Seek
Solitude, Indians Didlike Civilization, Ask Land Barred to White Men." The article continues:

The Bureau of Indian Affairs revealed today that five Indian tribes in Oklahoma are "fed
up" with white civilization and want new, secluded tribal lands.

So widespread is the discontent among the 100,000 Indians living in Oklahoma, officials
said, that serious study is being given to the possibility of providing new lands where the
redman may hunt and fish as his ancestors did.

Dissatisfaction has been brewing for along time as aresult of an increasing Indian
population, decreasing Indian lands and unsatisfactory economic conditions. It was brought
officialy to the notice of bureau officials several days ago when a delegation, headed by Jack
Gouge, a Creek Indian from Hanna, Okla., told Indian Commissioner John Collier that most of
the Oklahoma Indians wanted new tribal lands away from white civilization.

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

Thefifth civilized tribe, the Seminoles of Oklahoma, are negotiating with the Mexican
government for tribal landsin that country.

These tribes are described as "civilized" because of the high degree of culture they attained
intheir original tribal lands along the eastern coast. Astheir eastern lands became valuable the
Indians were moved to the area which is now Oklahoma. At the turn of the century, however,
with the discovery of ail there the new tribal lands were broken up. The Indians were forcibly
removed to small tracts despite their desire to remain together. Indian Bureau officials do not
conceal their bitterness over the white man's "treachery.” One official pointed out that about
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300 treaties have been signed with the Indians and that practically every one 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 permit these Indians to live in accordance with the accumulated
wisdom of their various tribes. Their preservation in isolation would preserve their culture. The
greatest heritage of the white man today is the accumulated wisdom of the human race.

REFERENCE

1. Tribes"Fed Up" Seek Solitude. Cleveland Press, June 19, 1938.
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Chapter 7

ISOLATED AND MODERNIZED MELANESIANS

SI NCE our quest was to gather data that will throw light upon the cause of modern physical

degeneration among human racial stocks in various parts of the world, it became necessary to include
for study various groups living in the hot sultry climates of the tropics. Again it was desirable to
obtain contact with both highly isolated and, therefore, relatively primitive stocks for comparison
with modernized groups of the same stock. In order to accomplish this an expedition was made in
1934 to eight archipelagos of the Southern Pacific to study groups of Melanesians and Polynesians.
The Melanesians described here were living in New Caledonia and the Fiji Islands.

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

Owing to the vast extent of the Pacific waters and the limited number of transportation lines, it
became very difficult to arrange a convenient itinerary. This, however, was finally accomplished
satisfactorily by going southward through the more easterly archipelagos, namely, the Marquesas
Islands, Society Islands and Cook |slands, then westward to the Tongan Islands in the southern
central Pacific near New Zealand, and then westward to New Caledonia near Australia. From this
group we went northward to the Fiji Islands, also in the western Pacific, then to the Samoan Islands
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in the central Pacific south of the equator, and then to the Hawaiian Islands north of the equator.
These island groups were all populated by different racial stocks speaking different languages. The
movements from archipelago to archipelago were made on the larger ships, and between the islands
of the group in small crafts, except in the Hawaiian Islands where an aeroplane was used.

The program in each group consisted in making contact with local guides and interpreters. They
had generally been arranged for in advance by correspondence with government officials. By these
means we were able to reach isolated groups in locations quite distant from contact with trade or
merchant ships. To reach these isolated groups often required going over rough and difficult trails
since most of the islands being of volcanic formation are mountainous.
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On reaching the isolated groups our greetings and the purpose of the mission were conveyed by
our interpreters to the chiefs. Much time was often lost in going through necessary ceremonials and
feasting. In every instance we received a very cordial reception and excellent cooperation. In no
instance was there antagonism. Through the underground telegraph they always seemed to know we
were coming and had prepared for us. When these formalities were once over and our wishes made
known, the chiefs instructed the members of their tribes to carry out our program for making
examinations, recording personal data, making photographs, and collecting samples of foods for
chemical analysis. The food samples were either dried or preserved in formalin.
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The detailed records for every individual included data on the tribe, village and family, his age,
previous residence, physical development, the kinds of foods eaten, the physical condition of every
tooth, including presence or absence of cavities; the shape of the dental arches; the shape and
development of the face; and detailed notes on divergencies from racial type. Special physical
characteristics were photographed. A comparsion was made of these factors for each of the more
isolated members of the same tribe and those in the vicinity of the port or landing place of the island.
Through the government officials detailed information was secured, usualy in the form of the annual
government statistical reports, showing the kind and quantity of the various ingredients and articles
that were imported, and similarly those that were exported. Contact was made in each island group
with the health officers, and the studies were usually made with their assistance. In many instances
the only contact with civilization had consisted of the call of a small trading ship once or twice ayear
to gather up the copra or dried coconut, sea shells and such other products as the natives had
accumulated for exchange. Payment for these products was usually made in trade goods and not in
money. The following articles consisted nearly always of 90 per cent of the total value: white flour
and sugar. Ten per cent consisted of wearing apparel or material for that apparel.

While the missionaries have encouraged the people to adopt habits of modern civilization, in the
isolated districts the tribes were not able to depart much from their native foods because of the
infrequency of the call of the trader ship. Effort had been made in ailmost all of the islands to induce
the natives to cover their bodies, especially when in sight of strangers. In several islands regulatory
measures had been adopted requiring the covering of the body. This regulation had greatly reduced
the primitive practice of coating the surface of the body with coconut oil, which had the effect of
absorbing the ultra-violet rays thus preventing injury from the tropical sun. This coating of oil
enabled them to shed the rain which was frequently torrential though of short duration. The
irradiation of the coconut oil was considered by the natives to provide, in addition, an important
source of nutrition. Their newly acquired wet garments became a serious menace to the comfort and
health of the wearers.

The early navigators who visited these South Sea Islands reported the people as being exceedingly
strong, vigorously built, beautiful in body and kindly disposed. There were formerly dense
popul ations on most of the inhabitable islands. In contrast with this, one now finds that on many of
the islands the death rate has come to so far exceed the birth rate that the very existence of these
racial groupsis often seriously threatened.

The Island of New Caledoniais one of the largest of the Pacific. It is situated in the vicinity of 23
degrees south latitude and 165 degrees east longitude. The New Caledonians are pure Melanesian
stock. They are broad shouldererd, very muscular and in the past have been very warlike. These
|slands are under French control. The foreign population is chiefly French, and limited mainly to the
vicinity of the one port of Noumea. The subjugation of these people has been very difficult and as
recently as 1917 a band from the interior in protest against efforts to establish a white colony and
sugar plantation on a desirable section of coastal land swept down on the French colony in the night
and massacred almost the entire population. Their contact with the required foods from the sea had
been cut off. They believe they require seafoods to maintain life and physical efficiency. The
physical development of the primitive people including their teeth and dental archesis of very high
order. A comparison of the individuals living near the ports with those living in the isolated inland
locations shows marked increase in the incidence of dental caries. For those living almost exclusively
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on the native foods the incidence of dental caries was only 0.14 per cent; while for those using trade
foods the incidence of dental caries was 26 per cent. The splendid facial and dental arch development
of these quite primitive Caledoniansis shown in Fig. 28. Note aso their kinky hair and strong neck
and face muscles.

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

The Fiji 1sland group lies between 15 and 22 degrees south latitude and between 177 degrees west
and 175 degrees east longitude, thus straddling the international date line. The Fiji Islanders are
similar in physical development and appearance to the New Caledonians, and like them are largely, if
not wholly, Melanesian in racial origin. The men have kinky hair and broad shoulders. In the past,
they have been excellent warriors. They are not astall as their hereditary enemies, the Tongans, to the
east, and in order to make themselves ook equally tall, they have adopted the practice of training
their kinky hair straight out from the head to a height often reaching six or more inches. Typical
facial and dental arch forms are shown in Fig. 29. They are British subjects, and where they have had
supervision, in the districts near the ports and on those islands on which sugar plantations have been
established, they have suffered very greatly from the degenerative diseases.
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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 israre in these mouths so long as they use an adequate
selection of the native foods.

Since Viti Levu, one of the islands of this group, is one of the larger islands of the Pacific Ocean, |
had hoped to find on it adistrict far enough from the seato make it necessary for the natives to have
lived entirely on land foods. Accordingly, with the assistance of the government officials and by
using arecently opened government road | was able to get well into the interior of the island by
motor vehicle, and from this point to proceed farther inland on foot with two guides. | was not able,
however, to get beyond the piles of sea shells which had been carried into the interior. My guide told
me that it had always been essential, asit istoday, for the people of the interior to obtain some food
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 interior would bring down during the night choice plant foods from
the mountain areas and place them in caches and return the following night and obtain the sea foods
that had been placed in those depositories by the shore tribes. The individuals who carried these foods
were never molested, not even during active warfare. He told me further that they require food from
the sea at least every three months, even to this day. This was a matter of keen interest, and at the
same time disappointment since one of the purposes of the expedition to the South Seas was to find,
if possible, plants or fruits which together, without the use of animal products, were capable of
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providing all of the requirements of the body for growth and for maintenance of good health and a
high state of physical efficiency. 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, and they have become wild where
there is an abundance of food for them. Another animal food was that from coconut crabs which

grow to aweight of several pounds. At certain seasons of the year the crabs migrate to the seain great
numbers from the mountains and interior country. They spend about three days in the sea for part of
their reproductive program and return later to their mountain habitats. Their routes of travel are as
nearly as possiblein straight lines. At the season of migration, large numbers of the crabs are
captured for food. These crabs rob the coconut trees of fruit. They climb the trees during the darkness
and return to the ground before the dawn. They cut off the coconuts and allow them to drop to the
ground. When the natives hear coconuts dropping in the night they put a girdle of grass around the
tree fifteen or twenty feet from the ground, and when the crabs back down and touch the grass they
think that they are down on the ground, let go their hold and are stunned by the fall. The natives then
collect the crabs and put them in a pen where they are fed on shredded coconut. In two weeks' time
the crabs are so fat that they burst their shells. They are then very delicious eating. Fresh water fish of
various kinds are used where available from the mountain streams. Land animal foods, however, are
not abundant in the mountainous interior, and 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 1936. On our first trip we had much
personal assistance from Ratu Popi, hereditary king. His residence was on the royal island reserved
exclusively for the king and his retinue. His pictureis shown in Fig. 30 with that of Mrs. Price. He
was very solicitous for the welfare of his people whom he recognized to be rapidly breaking down

with modernization. The council houseis also shown in Fig. 30. He gave us very important
information regarding the origin of cannibalism, relating it to a recognition of special food values of
special organs, particularly the livers.
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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 islocated on the King's Issland 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 avery extensive development of sugar plantations on the larger islands of several
of the Pacific archipelagos. The working of these plantations has required the importation of large
numbers of indentured laborers. These 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 natives. This,
the Chinese have done quite frequently. Since they are excellent workers they provide good homes
and are good business men. They are, in many districts, rapidly becoming the landowners and are
men of influence. Thisinflux 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 the
effect of intermingling of races upon the susceptibility to dental caries. No differencesin extent of
tooth decay due to ancestry were disclosed. The 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 on the native foods of land and sea.

The physical changes which were found associated with the use of the imported foods included the
loss of immunity to dental cariesin practically all of the individuals who had displaced their native
foods very largely with the modern foods. Dental caries was much worse, however, in the growing
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children and motherhood group due to the special demands of these individuals. These conditions are
illustrated in Figs. 31 and 32. The boy shown in Fig. 32 (upper, |eft) typifies the suffering brought by
modernization. Abscessed teeth often cause suicide.

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.
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FIG. 32. No dentists or physicians are available on most of
these islands. Toothache isthe 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 examination of the facial form and shape
of the dental arches which include very definite and typical changes represented by the narrowing of
the features and the lengthening of the face with crowding of the teeth in the arch. These are
illustrated in the lower half of Fig. 32.

The members of the Melanesian race living on the Fiji Islands of the Pacific, whether volcanic or
coral in origin, have developed a very high immunity to dental caries and well formed faces and
dental arches. Their native foods consisted of animal life from the sea eaten with plants and 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 were attacked by tooth decay. In the modernized groups this incidence
increased to 30.1 per cent. The change in the nutrition included a marked reduction in the native
foods and their displacement with white-flour products, sugar and sweetened goods, canned foods
and polished rice. In the succeeding generations after the parents had adopted the modern foods, there
occurred distinct change in facial form and shape of the dental arches.
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Chapter 8

ISOLATED AND MODERNIZED POLYNESIANS

TH E characteristics of the Polynesian race included straight hair, oval features, happy, buoyant

dispositions and splendid physiques. When the Pacific | slands were discovered the Polynesians were
found inhabiting the Hawaiian Islands, the Marquesas |dlands, the Tuamotu group including Tahiti,
the Cook Islands, the Tongan Islands and the Samoan group.

Thefirst group studied was made up of the people of the Marquesas |slands which are situated 9
degrees south latitude and 140 degrees west longitude, about 4,000 miles due west of Peru. Few, if
any, of the primitive racial stocks of the South Sea |slands were so enthusiastically extolled for their
beauty and excellence of physical development by the early navigators. Much tooth decay prevails
today. They reported the Marquesans as vivacious, happy people numbering over a hundred thousand
on the seven principal islands of this group. Probably in few placesin the world can so distressing a
picture be seen today asis found there. A French government official told me that the native
popul ation had decreased to about two thousand, chiefly as aresult of the ravages of tuberculosis.
Serious epidemics of small-pox and measles have at times taken a heavy toll. In a group of
approximately one hundred adults and children | counted ten who were emaciated and coughing with
typical signs of tuberculosis. Many were waiting for treatment at a dispensary eight hours before the
hour it opened. In the past some of the natives have had splendid physiques, fine countenances, and
some of the women have had beautiful features. They are now asick and dying primitive group. A
trader ship was in port exchanging white flour and sugar for their copra. They have largely ceased to
depend on the sea for food. Tooth decay was rampant. At the time of the examination, 36.9 per cent
of the teeth of the people using trade food in conjunction with the land plants and fruits had been
attacked by tooth decay. The individuals living entirely on native foods were few. Some early
navigators were so highly impressed with the beauty and health of these people that they reported the
Marguesas | slands as the Garden of Eden. Tahiti isthe principal island of the Society group. Itis
situated 17 degrees south of the equator, 149 degrees west longitude. Fortunately degeneration has
not been so rapid nor so severe here. The Tahitian population, however, has reduced from over two
hundred thousand as early estimated, to a present native population estimated at about ten thousand.
Theseidands are also a part of French Oceania. Many of the able bodied men were taken from these
French Islands to France to fight in the World War. Only a small percentage, however, returned, and
they were mostly crippled and maimed. The Tahitians are a buoyant, light-hearted race, fully
conscious, however, of their rapid decline in numbers and health. Many of the more primitive are
very fine looking and have excellent dental arches, as seenin Fig. 33.
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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 of Tahiti, Papeete, is the administrative center for the French Pacific possessions. It has
alarge foreign population, and there is considerable commerce in and out of this port. Much imported
food is used. Like on the Marquesas Islands, it was difficult to find large numbers of individuals
living entirely on the native foods. Those that were found had complete immunity to dental caries.
For the natives living in part on trade foods, chiefly white flour, sugar and canned goods, 31.9 per
cent of the teeth were found to be attacked by tooth decay. Typical extensive destruction of the teeth
amongst the modernized Tahitiansis shown in Fig. 34. Thereisalarge colony of Chinesein Tahiti,
brought there as indentured laborers. They have not returned. When the Tahitian men did not return
from the war, their wives married the Chinese, who are good workers.
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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 New Zealand Government.
Rarotongaisthe principal island. It is situated in the Pacific Ocean in the vicinity of 21 degrees south
latitude and 160 degrees west longitude. It has a delightful climate the year around. Racially
according to legend, the Maori tribe, the native tribe of New Zealand, migrated there from the Cook
Islands. In addition to being similar in physical development and appearance, their languages are
sufficiently similar so that each can understand the other, even though their separation occurred
probably over athousand years ago.

It isamatter of great importance that the inhabitants of these South Sea I slands were skillful
navigators and boat builders. It was a common 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 water and food for their journey.

A large number were found in Rarotonga living ailmost entirely on native foods, and only 0.3 per
cent of the teeth of these individuals have been attacked by dental caries. In the vicinity of Avarua,
the principal port, however, the natives were living largely on trade foods, and among these 29.5 per
cent of the teeth were found to have been attacked by dental caries. In Fig. 35 (top) are seen typically
fine faces and teeth. However at the lower left is shown achild at the port whose parents were living
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on the imported food. This boy's upper lateral teeth are erupting inside the arch. In the lower right isa
child with normal spacing 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 afull 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 amixed 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 health than the Marquesans or the
Tahitians. Their population is not seriously decreasing, and is untroubled except for the progressive
development of the degenerative diseases around the port. They are thrifty and happy, and are rapidly
developing alocal culture including a school system supported by natives.

The inhabitants of the Tongan Islands, the principal of which is Tongatabu, are Polynesian. This
group, containing over 100 islands, is situated between 18 and 22 degrees south latitude and between
173 and 176 degrees west longitude, and has a native popul ation of about 28,000. They have the
distinction of being one of the last absolute monarchies of the world. While they are under the
protection of Great Britain, they largely manage their own affairs. Their isolation is nearly complete
except for acall from an infrequent trader. They seem to be credited by the inhabitants of the other
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islands as being the greatest warriors of the Pacific. The Tongans at |east acknowledge that they are
the greatest warriors, and indeed the greatest people of the world. They will not step aside to allow
anyone to pass since they say that when the world was created and populated they were the first to be
made, next was the pig, and last the white man. Ethnologically, they are said to be a mixture of the
darker Melanesians with their kinky hair, and the fairer Polynesians of the eastern archipelagos with
straight hair. It is said they have never been defeated in battle. For centuries they and the Fijian tribes
700 miles to the west have frequently been at war. The British government has very skillfully
directed thisracial rivary into athletics. While we were in the Fiji |slands the British government
provided a battle cruiser to carry the football team from Fiji to Nukualofa for the annual contest of
strength.

These idlanders have practiced eugenics by selecting tall strong mates. The queen of the islands
was six feet three inchesin height.

The limited importation of foods to the Tongan Islands due to the infrequent call of merchant or
trading ships has required the people to remain largely on their native foods. Following the war,
however, the price of coprawent up from $40.00 per ton to $400.00, which brought trading ships
with white flour and sugar to exchange for the copra. The effect of thisis shown very clearly in the
condition of the teeth. The incidence of dental caries among the isolated groups living on native foods
was 0.6 per cent, while for those around the port living in part on trade foods, it is 33.4 per cent. The
effect of the imported food was clearly to be seen on the teeth of the people who were in the growth
stage at that time. Now the trader ships no longer call and this forced isolation isvery clearly a
blessing in disguise. Dental caries has largely ceased to be active since imported foods became
scarce, for the price of coprafell to $4.00 aton. The 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 south latitude and between 166 and
174 degrees west longitude. The native population of the Samoan Islands is Polynesian. The control
of the Islands is divided between two governments. The eastern group is American. The western
group is British since the World War, before which it was under German control. The western group
Is now under a mandate to New Zealand. Through the kindness of the Governor and Naval Officers
of American Samoa transportation was provided on an auxiliary craft to the various islands of the
American Samoan group. We were particularly indebted to Commander Stephenson, Director of
Health, whose guests we were, for continued personal assistance in making favorable contactsin
nearly all villages of the American Samoan group. In no islands of the Pacific did we find so
excellent an organization for health service. Dispensaries have been established within reach of
nearly all the villages besides hospital service at Pago Pago, the port of Tutuila. Thisisthe finest port
in the Pacific Ocean. Notwithstanding the regular monthly contact through merchant ships to and
from America and Australia, many isolated groups were found living largely on the native foods. A
dental survey had recently been made of this group by Lieutenant Commander Ferguson. (1)

The excellent facial and dental arch development of the Samoansisillustrated in the upper half of
Fig. 36. The change in facial and dental arch form which follows the use of modern food by the
parentsis shown in the lower half of Fig. 36. Note the marked irregularity of the teeth. Thisis one of
the few groups of islands in which the population is not rapidly decreasing, indeed there is some
increase. The Navy personnel includes one dentist. Practically all histimeisrequired for the

file:///CJ/Archivos%20de%20programa/eM ule/| ncoming...20Degenerati on%20by %20Weston%20Pri ce/0200251h.html (98 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

personnel and families of the Navy at this station. Accordingly, he can do only alimited amount of
emergency service such as extractions for the natives. About 90 per cent of the inhabitants of
American Samoa are on the largest island, Tutuila, and due to the development of roads, a
considerable number of the people have access to the main port, to which several of them come on
ship daysto sell their wares and to buy provisions to augment their native foods. The incidence of
dental caries among those individualsliving in part on imported foods at the port as compared with
those in remote districts living on native foods was as follows: Those ailmost exclusively on native
foods had 0.3 per cent of the teeth attacked by dental caries, and for those on trade foods, 18.7 per
cent. Sea foods used here include many shell fish which are gathered and sold largely by the young
people. The octopus, the sea crab and the beche-de-mere eaten raw were used.

- .
e

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 underdevel oped below
causing a marked constriction of the arches with crowding of
the teeth. Thisis atypical expression of inadequate nutrition
of the parents.

The Hawaiian Islands lie between 18 and 22 degrees north latitude and between 154 and 160
degrees west longitude. These Islands are quite unlike any of the other Pacific Island groups
previously discussed. Sugar and pineapple plantations cover vast areas and together constitute by far
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 Hawaiians. Thereisalarge
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American population and a considerable European. These different racial groups have largely brought
their own customs which are rapidly submerging the native customs. Since the native population is so
greatly reduced in comparison with the foreign population, and because intermarrying has been so
generad, it was difficult to find large groups of relatively pure-blooded Hawaiians either living almost
entirely on native foods or on modernized foods. Though the number of the individualsin these
groups is accordingly not large, important data were obtained for comparing the relative incidence of
dental caries and other degenerative processes. While the preparation of foods on the various Pacific
Islands has many common factors, al natives using the underground oven of hot stones for cooking,
the Hawaiian I1slands present one unique difference in the method of preparation of their taro. They
cook the root as do all the other tribes, but having done so they dry the taro, powder it and mix it with
water and allow it to ferment for several hours, usually twenty-four or more. This preparation called
"poi" becomes slightly tart by the process of fermentation and has the consistency of heavy strap
molasses or avery heavy cream. It is eaten by rolling it up on one or two fingers and sucking it from
them. It accordingly offers no resistance to the process of mastication. In the districts where the
natives are living on native foods the incidence of dental caries was only 2 per cent of the teeth,
whereas among those natives who are living in large part on the imported foods, chiefly white flour
and sweetened goods, 37.3 per cent of the teeth had been attacked by tooth decay. Typical Hawaiian
faces are seenin Fig. 37. Typical modern tooth decay is shown in Fig. 38. This girl has tuberculosis
aso.

FIG. 37. Wherever the Polynesians are being modernized a
changeisoccurring in facial form which is progressively
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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 faceislonger and
narrower, the nostrils pinched and the chin isreceding. The
tribal facial patternislost.

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

The study of the incidence of dental cariesin these various South Sea Island groupsin 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 réle of immunity and susceptibility to dental cariesin my previousfield
studies, the collection of foods for chemical analysis and the gathering of detailed data regarding the
articles of diet have been very important phases of the activities of this group of studies.

Data were collected for relating the incidence of irregularities of the teeth and dental archesto the
types of nutrition. Similarly, studies were made of the individuals who had been hospitalized, in the
few places where hospitals existed, chiefly to obtain data regarding the classification of the
individuals who were suffering from tuberculosis. These were similar to the studies that | have made
among the Eskimos and Indians of Alaska and northern and central Canada.

file://IC|/Archivos¥%20de%20programa/eM ule/Incomin...ODegenerati on%20by%20Weston%20Price/0200251h.html (101 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

If one will picture acommunity of several thousand people with an average of 30 per cent of all the
teeth attacked by dental caries and not a single dentist or dental instrument available for assistance of
the entire group, a slight realization is had of the mass suffering that has to be endured. Commerce
and trade for profit blaze the way in breaking down isolation's barriers, far in advance of the
development of health agencies and emergency relief unwittingly made necessary by the trade
contact.

While dental caries was most active in the periods of systematic overloads, such as growth,
gestation and lactation, even the splendidly formed teeth of the adult men were wrecked by dental
caries when the native foods were displaced with modern foods. In all of the groups living on native
foods with aliberal intake of animal life of the sea, the health of the gums was generally excellent.
When, however, the sea foods were quite limited in the dietary, heavy deposits formed and often
were associated with a marked destruction of the supporting tissues with gingival infection. This
condition was particularly prevalent among all groups near the ports, when the groups were
displacing part of their native foods with imported foods.

In American Samoa through the cooperation of the educational authorities and the Director of the
Department of Health, Commander Stephenson, and under the direct supervision of Lieutenant
Commander Lowry, the dental surgeon, agroup of four young men of the native teaching staff was
selected and given instructions for the removal of the deposits. Equipment in the form of instruments
has since been provided, in part through the kindness and generosity of some dental manufacturers.
This probably constitutes the only native dental service that has ever been available in any of the
Pacific Island groups. The intelligence and aptness with which these men were able to learn the
fundamental principles, and their skill in carrying out a highly commendabl e prophylactic operation
was indeed remarkable. | gave them pieces of soap and asked them to carve a reproduction of an
extracted tooth which was given as amodel and in which they were required to increase all diameters
to a given amount. Their work would probably equal if not exceed in excellence that of the first effort
of 90 per cent of American dental students. Many of these natives are very dexterous with their
fingers and are skilled artists in carving wood and 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 aid. They could be compensated by contributions of native foods and
native wares much as our itinerant dentists were in earlier days. The people would not have money to
pay an American or European dentist for his service until trade is carried on with currency.

Nearly all these racial stocks are magnificent singers for which Nature has well-equipped them
physically. Their artistry can be judged by the fact that they sing very difficult music unaccompanied
and undirected. A large native chorus at Nukualofa, in the Tongan Group, sang without
accompaniment " The Hallelujah Chorus* from Handel's Messiah with all the parts and with
phenominal volume and modulation. Much of their work, such as rowing their largest 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 since they are melting away with
degenerative diseases, chiefly tuberculosis. Their one overwhelming desire is that their race shall not
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die out. They know that something serious has happened since they have been touched by
civilization. Surely our civilizationison 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-shell 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 groups. Those individuals living in
their native environment on their native foods have universally normal facial and dental arch form
reproducing the characteristics of the race. Those living on the normal environment except for using
the imported foods of white flour, sugar, sugar products, syrup, polished rice, and the like, have in the
succeeding generations marked changesin facial and dental arch forms.

REFERENCE
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Chapter 9

|ISOLATED AND MODERNIZED AFRICAN TRIBES

AFRI CA has been the last of the large continents to be invaded and explored by our modern

civilization. It has one of the largest 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 been largely
concerned with people living under physical conditions quite different from those which obtain in the
central area of alarge continent.

Sea foods are within reach of the inhabitants of islands and coastal. regions regardless of |atitude.
The inhabitants of the interior of a continent, however, have not access to liberal supplies of various
forms of animal life of the sea. It was important, therefore, in the interest of the inhabitants of the
United States, Canada, Europe, and other large continental interiors, to study primitive people living
under environments similar to theirs. Africais one of the few countries that can provide both
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primitive living conditions and the modern life of the plains and plateau country in the interior. The
great plateau of eastern and central Africa has nurtured a score of tribes with superb physiques and
much accumulated wisdom. We are concerned to know how they have accomplished this, and
whether they or any other people can survive in that environment after adopting the formulas of our
modern civilizations. Considering that the most universal scourge of modern civilization is dental
caries, though it is only one of its many degenerative processes, it isimportant that we study these
people to note how they have solved the major problems of living in so severe and disciplining an
environment as provided in Africa

This was done during the summer of 1935. Our route took us through the Red Sea and down the
Indian Ocean to enter the African continent at Mombasa below the equator and then across Kenya
and Uganda into Eastern Belgian Congo, and thence about 4,000 miles down the long stretch of the
Nile through Sudan to the modernized civilization of Egypt. Thisjourney covered most of the
country around Ethiopia and gave us contact with several of the most primitive racia stocks of that
country. These people are accordingly the neighbors of the Abyssinians or Ethiopians. Since the
various tribes speak different languages and are under different governments, it was necessary to
organize our safari in connection with the local government officials in the different districts.

During these journeys in Africa which covered about 6,000 miles, we came in contact with about
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thirty different 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 field. If any one impression
of our experiences were to be selected as particularly vivid, it would be the contrast between the
health and ruggedness of the primitivesin general and that of the foreigners who have entered their
country. That their superior ruggedness was not racial became evident when through contact with
modern civilizations degenerative processes developed. Very few of the many Europeans with whom
we came in contact had lived in central Africafor as much as two years without seriousillness or
distinct evidence of physical stress. That the cause was not the severity of the climate, but something
related to the methods of living, was soon apparent. In all the districts it was recognized and expected
that the foreigners must plan to spend a portion of every few years or every year outside that
environment if they would keep well. Children born in that country to Europeans were generally
expected to spend several of their growing years in Europe or Americaif they would build even
relatively normal bodies.

One exacting condition of the environment that we encountered was the constant exposure to
disease. Dysentery epidemics were so severe and frequent that we scarcely allowed ourselves to eat
any food that had not been cooked or that we had not peeled ourselves. In general, it was necessary to
boil all drinking water. We dared not allow our bare feet to touch afloor of the ground for fear of
jiggers which burrow into the skin of the feet. Scarcely ever when below 6,000 feet were we safe
after sundown to step from behind mosguito netting or to go out without thorough protection against
the malaria pests. These malaria mosqguitoes which include many varieties are largely night feeders.
They were thought to come out soon after sundown. We were advised that the most dangerous places
for becoming infected were the public eating houses, since the mosquitoes hide under the tables and
attack the diner's anklesif they are not adequately protected. We rigidly followed the precaution of
providing adequate protection against these pests. Disease-carrying ticks were so abundant in the
grass and shrubbery that we had to be on guard constantly to remove them from our clothing before
they buried themselves in our flesh. They were often carriers of very severe fevers. We had to be
most careful not to touch the hides with which the natives protected their bodies from the cold at
night and from the sun in the daytime without thorough sterilization following any contact. There was
grave danger from the lice that infected the hair of the hides. We dared not enter several districts
because of the dreaded tsetse fly and the sleeping sickness it carries. One wonders at the apparent
health of the natives until he learns of the unique immunity they have developed and which islargely
transmitted to the offspring. In several districts we were told that practically every living native had
had typhus fever and was immune, though the lice from their bodies could transmit the disease. One
also wonders why people with such resistance to disease are not able to combat the degenerative
diseases of modern civilization. When they adopt modern civilization they then become susceptible
to several of our modern degenerative processes, including tooth decay.

Dr. Anderson who isin charge of a splendid government hospital in Kenya, assured methat in
several years of service among the primitive people of that district he had observed that they did not
suffer from appendicitis, gall bladder trouble, cystitis and duodenal ulcer. Malignancy was also very
rare among the primitives.

Itisof great significance that we studied six tribesin which there appeared to be not a single tooth
attacked by dental caries nor a single malformed dental arch. Several other tribes were found with
nearly complete immunity to dental caries. In thirteen tribes we did not meet a single individual with
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irregular teeth. Where the members of these same tribes had adopted modern civilization many cases
of tooth decay were found. In the next generation following the adoption of the European dietaries
dental arch deformities frequently developed.

We are concerned to know something of the origin of these people including the Ethiopians and to
what extent racial ancestry has protected them. If we refer to an ethnographic map of African races
we find there is evidence of a great movement northward from South Africa. These people had some
things in common with the Melanesians and Polynesians of the South Pacific whom we studied the
year previously. Their language carries some words of similar meaning. While there are many tribes
existing today, it is of significance that they each possess some identifying characteristics of
language, dress and food habits. Another great racial movement has apparently moved southward
from Northern Africa. These tribes are of Hamitic origin and include Nilotic tribes and Abyssinians.
The Nilotic tribes have a distinct physical pattern and mode of life. These great racial movements
have met in the Upper Nile region of Eastern Africa near the equator, and have swayed back and
forth with successive obliteration or absorption of those tribes that were least sturdy. The negro race
occupied an area across Africafrom the West to Central Africa. They were exposed to the aggression
and oppression of these two great racial movements, resulting often in intermingling in various
proportions of racial bloods. The Semitic race, chiefly Arabs, occupied Arabiaand agreat areain
Northern Africa.

In this bird's eye view we are observing changes that have been in progress during many hundreds
or thousands of years. The Arabs have been the principal slave dealers working in from the east coast
of Africa. They have maintained their individuality without much blending except on the coast. They
have not become an important part of the native stock of the interior. These primitive native stocks
can be largely identified on the basis of their habits and methods of living. The Nilotic tribes have
been chiefly herders of cattle and goats and have lived primarily on dairy products, including milk
and blood, with some meat, and with a varying percentage of vegetable foods. It was most interesting
to observe that in every instance these cattle people dominated the surrounding tribes. They were
characterized by superb physical development, great bravery and a mental acumen that made it
possible for them to dominate because of their superior intelligence. Among these Nilotic tribes the
Masal forced their way farthest south and occupy a position between two of the great Bantu tribes,
the Kikuyu and the Wakamba. Both of these latter tribes are primarily agricultural people.

Masai Tribe. The Masai aretall and strong. Fig. 39 shows atypical belle, also aMasai man who is
much taller than our six-foot guide. It isinteresting to study the methods of living and observe the
accumul ated wisdom of the Masai. They are reported to have known for over two hundred years that
malariawas carried by mosquitoes, and further they have practiced exposing the members of their
tribes who had been infected with syphilis by the Arabs to malaria to prevent the serious injuries
resulting from the spirochetal infection. Y et modern medicine boasts of being the discoverers of this
great principle of using malariato prevent or relieve syphilitic infections of the spinal cord and brain.
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FIG 39 These members of the Masai tribeillustrate the
splendid nutrition provided by their diet of cattle products
namely: meat, milk and blood. The chief beside our guideis
well over six feet. ThisMasal 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 are made with cows or goats. A valuable cow was not eating
properly, and | observed them taking athorn out of the inside of her mouth. The surgical operation
was done with aknife of their own making and tempered by pounding. The wound was treated by
rubbing it with the ashes of a plant that acted as a very powerful styptic. Their knowledge of
veterinary science is quite remarkable. | saw them treating a young cow that had failed to concelve.
They apparently knew the cause and proceeded to treat her as modern veterinaries might do in order
to overcome her difficulties. For their food throughout the centuries they have depended very largely
on milk, meat and blood, reinforced with vegetables and fruits. They milk the cows daily and bleed
the steers at regular intervals by a unique process. In Fig. 40 we see a native Masai with his bow and
arrow, the latter tipped with a sharp knife which is guarded by a shoulder to determine the depth to
which the arrow may enter the vein. If the animal is sufficiently tame, the blood is drawn whileit is
standing. If the animal isfrightened it is quickly hobbled, as shown below. In this figure the stream of
blood may be seen spurting from the jugular vein into a gourd which holds about agallon. A torqueis
placed around the neck before the puncture is made. The animals did not even flinch when struck by
the arrow, the operation is done so quickly and skillfully. When sufficient blood was drawn, the
torgue was removed and the blood immediately stopped flowing. A styptic made of ashes referred to
above was used. This serves also to protect the wound from infection. The blood is defibrinated by
whipping in the gourd. Thefibrinisfried or cooked much as bacon or meat would be prepared. The
defibrinated blood is used raw just asthe milk is, except in smaller quantities. When available, each
growing child recelves aday's ration of blood as does each pregnant or lactating woman. Formerly,
the warriors used this food exclusively. These three sources, milk, blood and meat provide them with
liberal supplies of body-building minerals and the special vitamins, both fat-soluble and water
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soluble. Their estimate of adesirable dairy stock is based on quality not quantity. They judge the
value of acow for keeping in their herd by the length of time it takes her calf to stand on its feet and
run after it is born, which isonly avery few minutes. Thisisin 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 infested with predatory
animals; such aslions, leopards, hyenas, jackals and 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 theanimal iswilditis
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 experience in Alaska in studying the reindeer of the Eskimos. | was told
that areindeer calf could be dropped in afoot of snow and almost immediately it could run with such
speed that the predatory animals, including wolves, could not catch it. And, moreover, that these

fawns would go almost immediately after their birth with a herd on a stampede and never be knocked
down.
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The problem of combating the predatory animals, particularly the lions, calls for greater skill and
bravery than is required by other tribesin Africa. Thelionslive on the large grazing animals,
particularly the cattle, from which they select the strongest. In driving over the veldt we frequently
saw one or two men or boys guarding an entire herd with only their spears. Their skill in killing alion
with a spear is one of the most superb of human achievements. | was interested to learn that they
much prefer their locally made spears to those that are manufactured outside and brought in, because
of their certainty that they will not break, will withstand straightening regardless of how much they
are bent and because due to the process of manufacture will take a very sharp edge.

On one occasion, after we had been kept awake much of the night by 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 morning to learn that when they let their cattle and goats out of the corral of acaciathorns, three
or four spearsmen went ahead in search of the lions that might be waiting to ambush the cattle. They
apparently did not have the slightest fear. The lions evidentally had made akill nearby. Thisthe
natives determined by the number of coyotes.

The heart and courage of these people has been largely broken by the action of the government in
taking away their shieldsin order to prevent them pillaging the surrounding native tribes as formerly.
They depended upon their shieldsto protect them from the arrows of the other tribes. The effortsto
make agriculturists of these Masai people are not promising.

In atypical manyata the chief has several wives. Each one has a separate dwelling. Timber and
shrubbery are so scarce in thisvicinity that the dwellings are built of clay mixed with cow dung
which is plastered over aframework of twigs. Many chiefs are over six feet in height.

The Masai live in avery extensive game preserve in which hundreds of thousands of grazing
animals enjoy an existence protected from man since even the natives are not allowed to kill the
animals asformerly. They seemed to be preserved for the numerous lions which occasionally become
very bold since they have an abundance of food and no enemies. Recently the local government
authorities found it necessary to shoot off eighty of the lionsin a particular district because of their
aggressiveness.

In the Masal tribe, a study of 2,516 teeth in eighty-eight individual s distributed through several
widely separated manyatas showed only four individuals with caries. These had atotal of ten carious
teeth, or only 0.4 per cent of the teeth attacked by tooth decay.

Kikuyu Tribe, Kianzbu, Kenya. In contrast with the Masai, the Kikuyu tribe, which inhabits a
district to the west and north of the Masai, are characterized by being primarily an agricultural
people. Their chief articles of diet are sweet potatoes, corn, beans, and some bananas, millet, and
Kafir corn, avariety of Indian millet. The women use special diets during gestation and lactation. The
girlsinthistribe, asin severa others, are placed on a specia diet for six months prior to marriage.
They nurse their children for three harvests and precede each pregnancy with special feeding.

The Kikuyus are not astall asthe Masai and physically they are much less rugged. Like many of
the central African tribes, they remove some lower incisors at the time these permanent teeth erupt.
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This custom is reported to have been established for the purpose of feeding the individuals in case of
lock-jaw. One of the striking tribal customsis the making of large perforations in the earsin which
they carry many metal ornaments. A typical Kikuyu woman is shown in Fig. 41 (upper right). Typical
Kikuyu men are also shown in Fig. 41. Note their fine teeth and dental arches.

FIG. 41. The development of the faces and dental archesin
many African tribesis superb. The girl at the upper right is
wearing severa 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-seven teeth with caries, or 5.5 per
cent. These were 36.4 per cent of the individuals affected.

Much of the territory occupied by the Kikuyu tribes was formerly forest. Their practice has been to
burn down a section of forest in order to get new lands for planting. As soon asthe virgin fertility is
exhausted, which is usually in threeto five years, they burn down another section of forest. By this
process they have largely denuded their section of Kenya of itstimber. This hasresulted in a great
waste of building material. There are few stands of native forest within easy reach of transportation.

Wakamba Tribe, Kenya. The Wakamba tribe point their teeth as shown in Fig. 41. They occupy the
territory to the east of the Masai, who in past centuries have driven themselves as a wedge between
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the Kikuyu and the Wakamba tribes. The Masai until checked carried on arelentless warfare,
consisting largely of raids, in which they slaughtered the men and carried off the women and children
and drove away the cattle or goats. The Wakambas are intellectually superior to the Kikuyus and
have distinct artistic skill in the carving of art objects. They are mechanical and like machinery.
Many of them have important positions in the shops of the Kenya and Uganda railway.

An examination of 1,112 teeth of thirty-seven individuals showed sixty-nine teeth with caries, or
6.2 per cent. Twenty-one and six-tenths per cent of the individuals studied had dental caries.

Jalou Tribe, Kenya. Thistribe occupies the territory along Lake Victoria and Kisumu Bay. They
are one of the most intelligent and physically excellent native tribes. They were studied in two
groups, one at Maseno, and the other at Ogado.

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

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

Jeannes School, Kenya. This school islocated at Kabete. It is an institution where young married
couples are trained in domestic science, 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 per cent. These werein six individuals.

Pumwani Mission School, Kenya. Thisis anative suburb of Nairobi, and there the people have
come under the influence of recent European contact.

In an examination of 588 teeth of twenty-one individual s twenty-six teeth had caries, or 4.4 per
cent.

C. M. S School, Nukuru, Kenya. The children of this school belong to several tribes, chiefly Jalou.
In astudy of 312 teeth of eleven individuals, only one tooth was found to have been attacked by tooth
decay, or 0.3 per cent.

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

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

Muhima Tribe or Anchola, Uganda. This tribe resides in southern Uganda. They, like the Masal,
are primarily acattle raising people and live on milk, blood and meat. The district in which they live
Isto the east of Lake Edward and the Mountains of the Moon. They constitute one of the very
primitive and undisturbed groups. While the Masai raise chiefly the hump-backed cattle, the herds of
this Muhima or Ancholatribe are characterized by their large wide-spread horns. Like the Masal,
they are tall and courageous. They defend their herds and their families from lions and leopards with
their primitive spears. Like the other primitive cattle people, they dominate the adjoining tribes.

In astudy of 1,040 teeth of thirty-seven individuals, not a single tooth was found with dental
caries. Thistribe makes their huts of grass and sticks.

Watusi Tribe. Thisisavery interesting tribe living on the east of Lake Kivu, one of the headwaters
of the West Nile in Ruanda which is a Belgian Protectorate. They are tall and athletic. Their faces
differ markedly from those of other tribes, and they boast a very noble inheritance. According to
legend, a Roman military expedition penetrated into central Africaat the time of Anthony and
Cleopatra. A phalanx remained, refusing to return with the expedition. They took wives from the
native tribes and passed laws that thereafter no marriage could take place outside their group. They
have magnificent physiques. Many stand over six feet without shoes.

Severa of the tribes neighboring Ethiopia are agriculturists and grow corn, beans, millet, sweet
potatoes, bananas, Kafir corn, and other grains, as their chief articles of food. Physically they are not
aswell built as either the tribes using dairy products liberally or those using fish from the fresh water
lakes and streams. They have been dominated because they possess | ess courage and resourceful ness.

The Government of Kenya has for several years sponsored an athletic contest among the various
tribes, the test being one of strength for which they use a tug-of-war. One particular tribe has carried
off the trophy repeatedly. This tribe resides on the east coast of Lake Victoriaand lives very largely
on fish. The members are powerful athletes and wonderful swimmers. They are said not to have been
conquered in warfare when they could take the warfare to the water. One of their methods isto swim
under water to the enemy's fleet and scuttle their boats. They fight with spears under water with
marvelous skill. Their physiques are magnificent. In agroup of 190 boys who had been gathered into
a government school near the east coast of Lake Victoria only one boy was found with dental caries,
and two of his teeth had been affected. The people dry the fish which are carried far inland.

Uganda which lies to the north and west of Lake Victoria and west of Kenya, is high and although
on the equator, has an equitable climate with an abundance of native foods. Two crops per year are
produced, and many varieties of bananas grow wild. The Buganda Tribe, Uganda, is the chief tribe of
this region. Uganda has been called the Garden of Eden of Africabecause of its abundance of plant
foods, chiefly bananas and sweet potatoes, and because of its abundance of fresh water fish and
animal life. The natives are thrifty and mentally superior to those of most other districts. They have a
king and a native parliament which the British Government recognizes and entrusts with local
administrative affairs. A typical group was studied in amission at Masaka. An examination of 664
teeth of twenty-one individuals revealed only three teeth with caries, or 0.4 per cent.
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West Nile Laborers fromthe Belgian Congo. The West Nile Laborers studied at M asaka represent
avery strong and dependable group. They come from districts north of Lake Albert in Belgian
Congo. They are much sought for in industrial enterprises and are often moved in groups for a
considerable distance.

A study of 984 teeth of thirty-one individuals revealed that only three teeth had ever been attacked
by tooth decay, or 0.3 per cent. Only one individual had dental caries.

Asonetravels down the West Nile and later along the western border of Ethiopia many unique
tribes are met. A typical negroid type of the upper Nile region is shown in Fig. 42. Members of these
tribes wear little or no clothing. They have splendid physiques and high immunity to dental caries.

FIG. 42. The reward of obeying nature's laws of nutrition is
illustrated in thiswest Nile tribe in Belgian Congo. Note the
breadth of the dental arches and the finely proportioned
features. Thelr 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 the White Nile and West Nile, the former draining Lake Victoria and the
Uganda lakes through Uganda, and the latter, Lakes Kivu, Edwards and Albert and eastern Belgian
Congo, the volume of water moving northward is very large. A unique obstruction to navigation has
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developed due to the fact that the Nile runs underground for a considerable distance. In this district
vegetation isrank and prolific, including large quantities of water plants which form islands that are
often attached temporarily to the shore. The water carries large quantities of alluvia which furnish an
abundance of nutriment to the floating plant life. Accordingly, in many of these floating islands a
large quantity of soil is enmeshed in the plant roots. At some period in the past the river became
bridged across in upper Sudan near its southern border. With the progressive addition of new material
alarge natural bridge has been raised on which trees are now growing, and across which are elephant
trails. This and a series of rapids require a detour of over ahundred miles.

The elephants are so plentiful in this district that both in Uganda and Sudan the governments have
been required to send in specia hunters to reduce the herds. In one district in Uganda two hundred
were said to have been dlaughtered. They are very destructive to banana plantations. They break the
banana trees over or pull them up by the roots and eat the succulent heart as well asthe fruits. Ina
night a herd may destroy an entire plantation. The only people in the districts who are permitted to
kill the elephants without license are the pygmies. They are aso the only ones not required to pay a
head tax. There are many tribes of them in the great forest areain Belgian Congo and Uganda. Their
skill with spearsis remarkable and they are able to kill an elephant while the animal remains unaware
of hisdanger. It takes them one to two days to hamstring an elephant by working stealthily from
behind, always keeping out of the elephant's sight. Although an elephant can scent a human for along
distance, these pygmies can disguise themselves so completely that the elephant is unaware of their
presence. After disabling him by cutting the tendons of both hind legs, they attack him openly and,
while one attracts his attention, the other slowly but progressively hacks off his trunk. In this manner
he bleeds to death. They are particularly fond of elephant meat and a slaughter means a great feast.
While we were in one of the pygmy colonies two of them brought in the tusks of an elephant they had
just killed. We had the rare opportunity of witnessing the celebration in the colony, which included
the special reproduction in pantomime of the attack and method of killing the elephant. The pygmy
mother of these two menis shown in Fig. 43 (lower half). It will be noticed that sheisafull head
shorter than Mrs. Price, who isfive feet three inches tall. This rugged, though small, woman is the
mother of five grown men, two of whom are shown in Fig. 43 with the tusks of the elephant. Note
their homemade spears. As marksmen with bows and arrows and as trappers, these pygmies have
wonderful skill. Their arrows are tipped with iron of their own manufacture and have receptacles for
carrying drugs which they extract from plants. These drugs temporarily paralyze the animals. For
animals which they wish to destroy the arrows carry a poison which rapidly produces death. The
home life of the pygmiesin the forest is often filled with danger. Just before our arrival two babies
had been carried off by aleopard. This stealthy night prowler is one of the most difficult animalsto
combat and probably has been one of the reasons the pygmies build cabinsin the trees. Ordinarily
their homes are built on the ground in alittle clearing in the big forest. They consist of low shelters
covered with banana leaves and other plants, built over aframe work. The native missionary
dispensed our gift of salt which is one of their most prized gifts. They put on adance for us.
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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, Ituru Forest, Belgian Congo. These people are said to have originally lived in the trees
and they were exceedingly shy and difficult to contact. We were taken to several of their villagesin
the heart of the dense Ituru forest. We found them very well disposed through the confidence that has
been established by the mission workers. Their shyness, however, together with the difficulty of
making them understand through two transfers of languages, made an examination of their teeth very

difficult.

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

The native tribes of Africa have depended to a great extent on fresh water fish from the numerous
lakes and rivers for certain of their essential food factors. After being dried in the sun these fish are
carried long distances into the interior. The Nile perch grows frequently to a weight of 150 pounds.
The natives of Africaknow that certain insects are very rich in special food values at certain seasons,
also that their eggs are valuable foods. A fly that hatches in enormous quantitiesin Lake Victoriais
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gathered and used fresh and dried for storage. They also use ant eggs and ants.

Nyankunde Mission, Iruinu, Belgian Congo. This group is made up of members of the Bahema,
Babira, Alur and Balendu tribes. We will consider the representatives of these different tribes
collectively since they live largely on a common dietary consisting chiefly of cereals. Only the
Bahemas of this group have small herds of cattle. Some of the others have afew goats. Thisdistrict is
located southwest of Lake Albert.

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

Bogora Mission, Belgian Congo. This mission islocated west of Lake Albert and includes
members of the Bahema and Balendu tribes. While the Bahemartribe originaly lived very largely on
cattle products, milk, blood and meat, in this district, the herds were small and they were using a
considerable quantity of cereals, chiefly corn and beans, some sweet potatoes and bananas. These
|atter were the chief foods of the other tribes, in addition to goats milk.

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

Kasenyi Port, Lake Albert, Belgian Congo. These natives were members of severa tribes
surrounding this district who were for the most part temporary residents as laborers. The people had
been living largely on a cereal diet and now during their temporary residence at the port had had fish.

An examination of 1,940 teeth of sixty-three individuals revealed 120 teeth with dental caries, or
6.1 per cent of the teeth. Fifty and eighttenths per cent of the individuals had dental caries.

Wanande Tribe, Belgian Congo. Thistribeislocated at Lubero in Belgian Congo. Their diet
consists largely of bananas, sweet potatoes, cereals and goats milk.

In an examination of 368 teeth of thirteen individuals, there were eight teeth with caries, or 2.2 per
cent. Fifteen and four-tenths per cent of the individuals were affected.

Baitu Tribe, Nyunge, Ruanda, Belgian Protectorate. This district lies south of Uganda and east of
Belgian Congo proper, northwest of Tanganyika. It liesjust east of Lake Kivu. When we learn that
Lake Kivu was only discovered in 1894, even though it is one of the important sources of the Nile
waters, we realize the primitiveness of the people of this and adjoining districts. This group lives
largely on dairy products from cattle and goats, together with sweet potatoes, cereals and bananas.

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

Native Hotel Saff at Goina, Belgian Congo. This group consisted of the inside and outside
servants of atourist hotel on Lake Kivu.
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An examination of 320 teeth of ten individuals revealed twenty teeth with caries, or 6.3 per cent. It
issignificant that all of these carious teeth were in the mouth of one individual, the cook. The others
all boarded themselves and lived on native diets. The cook used European foods.

Where the members of the African tribes had attached themsel ves to coffee plantations aad were
provided with the imported foods of white flour, sugar, polished rice and canned goods, tooth decay
became rampant. Thisistypically 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 of the United States. It istraversed
throughout its length from south to north by the Nile. There are several tribes living along this great
waterway, which are of special interest now owing to their close proximity to Ethiopia. There are
wonderful hunters and warriors among them. In hunting they use their long-bladed spears almost
entirely. The shores of the Nile for nearly athousand milesin this district are lined with papyrus and
other water plants to a depth of from several hundred yardsto afew miles. Back of this areathe land
rises and provides excellent pasturage for the grazing cattle. These tribes, therefore, use milk, blood
and meat from cattle and large quantities of animal life from the Nile River. Some of the tribes are

file://IC|/Archivos¥%20de%20programa/eM ule/Incomin...ODegenerati on%20by%20Weston%20Price/0200251h.html (117 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

very tall, particularly the Neurs. The women are often six feet or over, and the men seven feet, some
of them reaching seven and a half feet in height. | was particularly interested in their food habits both
because of their high immunity to dental caries which approximated one hundred per cent, and
because of their physical development. | learned that they have a belief which to them istheir
religion, namely, that every man and woman has a soul which resides in the liver and that a man's
character and physical growth depend upon how well he feeds that soul by eating the livers of
animals. The liver is so sacred that it may not be touched by human hands. It is accordingly always
handled with their spear or saber, or with specially prepared forked sticks. It is eaten both raw and
cooked.

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

Terraizeka, Upper Nile, Sudan. These people are tall and live largely on fish and other animal life.
This 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 feet. Thisjungle of rank marsh growth swarmswith a
wide variety of animal life, large and small.

An examination of 548 teeth of eighteen individuals revealed that not a single tooth had been
attacked by dental caries, or 100 per cent immunity.

Neurs, Malakal, Sudan. The Neurs at Malakal on the Nile River are a unigue tribe because of their
remarkable stature. Many of the women are six feet tall and the men range from six feet to seven and
ahalf feet in height. Their food consists very largely 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 teeth with dental caries, or 0.5
per cent. Only three individuals had caries, or 7.7 per cent.

Dinkas, Jebelein, Sudan. Thistribe lives on the Nile. Its members are not as tall asthe Neurs. They
are physically better proportioned and have greater strength. They 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 only one tooth with caries, or 0.2
per cent.

Arab Schools at Khartoum and Omdurman, Sudan. The Arabs are the chief occupants of the
territory of Northern Sudan. Omdurman on the west bank of the White Nile opposite Khartoum is the
largest purely Arab city in the world. It has been but dightly influenced by modern civilization.
Khartoum, on the contrary, just across the river from Omdurman and the capital of Anglo-Egyptian
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Sudan, has districts which are typically modern. These include the government offices and
administration organization. The Arab section of Khartoum has been definitely influenced by contact
with the Europeans. This makes possible a comparative study of similar groups in the two cities-
modernized Khartoum and primitive Omdurman.

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

In Omdurman a study of 744 teeth in thirty-one individuals, revealed only nine teeth that had been
attacked by tooth decay, or 1.2 per cent. In this group only two or 6.4 per cent of the individuals had
denta caries.

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

It isof interest that of the two boysin the Arab school at Omdurman with dental caries one was the
son of arich merchant and used liberally sweets and European foods.

Native Hospital, Khartoum, Sudan. The 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 been attacked by tooth decay, or
4.5 per cent.

Ikhlas School, Cairo, Egypt. Thisis a native school in which the individuals are comparable in
many respects to those in the native schools at Khartoum and Omdurman. Their nutrition is highly
modernized by living in amodern 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 decay. Seventy-five per 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 number, 1,346
were found with dental caries or 4.7 per cent. This represents atotal of 1,002 individuals examined,
of whom 300 had one or more carious teeth, or had lost teeth by caries, making 29.9 per cent of the
individuals with dental caries. Of thistotal number of individuals studied in twenty-seven groups,
there were several groups with practically complete immunity to dental caries, while other groups had
relatively high incidence of that disease.

Facial and Dental Arch Deformities. The purpose of these studies has included the obtaining of
datawhich will throw light also on the etiology 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 the different tribes. This
variation could be directly associated with the nutrition rather than with the tribal pattern. The lowest
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percentage of irregularity occurred in the tribes living very largely on dairy products and marine life.
For example, among the Masai living on milk, blood and meat, only 3.4 per cent had irregularities.
Among the Kikuyu and Wakamba, 18.2 and 18.9 per cent respectively had irregularities. These peap!
ewere largely agriculturists living primarily on vegetable foods. In the native Arab school at
Omdurman, among the pupils living amost entirely according to the native customs of selection and
preparation of foods, 6.4 per cent had irregularities, while in the native school at modernized
Khartoum 17 per cent had irregularities. In the Ikhlas school at Cairo, under modern influence, 16.5
per cent had irregularities. In the native hospital at Khartoum, 70 per cent had irregularities. In the
Pygmy group 33.3 per cent had irregularities, and among the grain eaters of the west Nile, 25.5 per
cent had irregularities. The Jeannes School had 46.1 per cent and the Ogada mission 30 per cent.

While the primitive racial stocks of Africadeveloped normal facial and dental arch forms when on
their native foods, several characteristic types of deformity frequently developed in the children of
the modernized groups. One of the simplest forms, and one which corresponds with avery common
deformity pattern in the United States, involves the dropping inward of the laterals with narrowing of
the upper arch making the incisors appear abnormally prominent and crowding the cuspids outside
the line of the arch. Typical illustrations of this are shown in Fig. 45. Where the nutritional deficiency
iIsvery severe, as at Mombasa on the coast, more severe changesin facial form are found.

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
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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 alack of development forward of the middle third of the face or of
the lower third of the face often appeared in the more highly modernized groups. An illustration of
the former is seen in Fig. 46 (upper left), and of the latter in Fig. 46 (lower left and right). In the girl
at the upper left, the upper arch tends to go inside the lower arch all around. This girl is of the first
generation, inamission in Nairobi, following the adoption of the modernized foods by the parents.

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 goesinsideit. The upper right is
narrowed with crowding of the teeth. Both lower cases
demonstrate an underdevel opment of the mandible of the
lower jaw.

A more extreme and severe type of facial change involves an abnormal narrowing with marked
distortion of both upper and lower arches. Thisis shown typically in Fig. 47.
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FIG. 47. Asin 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. Theinjury isnot limited to the visible structures.

These extreme deformities often produce facial expressions that are suggestive of the faces of
some of the monkeys. Thisisillustrated by the three boys shown with the monkey in Fig. 48.
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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 asillustrated in the
three boys in this view. Note the comparison with the
chimpanzee face.

The Arabsin several districts use camels milk extensively. It is nutritious, and in much of the
desert country constitutes the mainstay of the nomads for months at atime. The primitive Arabs
studied had fine dental arches with very little deformity. Even the horses ridden by the Arab chiefsin
moving their camel herds across the desert are often dependent, sometimes for as long as three
months, upon the milk of the camels for their nutrition. Typical Arab faces and a camel caravan at
rest are shown in Fig. 49. The primitive Arab girls have splendidly developed faces and fine dental
arches. Their natural beauty, however, israpidly lost with modernization, asillustrated in Fig. 50.
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FIG. 49. In the hot desert countries of Asiaand Africa camel's
milk is an important item of human nutrition. The teeth of the
Arahs, asillustrated helow, are excellent. Large areas could
not maintain human life without the camel and its milk.
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FIG. 50. Both girls and boys in the modernized coloniesin
Cairo showed typical deformity patternsin 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 generationsis greatly reduced.

Dr. Hrdlicka has called attention to the occasional development in several racial stocks of
individuals who travel on all foursinstead of upright. | saw several individuals of thistype in Africa
scooting around about as rapidly as the dogs. They were, accordingly, difficult to photograph. Two
areshownin Fig. 51.
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FIG. 51. These two native African children scooted around on
al 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
isamost tragic reality for many of the people. Taxes and the new order of living make many
demands. For many of these primitive tribes a new suit of clothes could formerly be had every day
with no more trouble than cutting a new bananaleaf. With the new order they are requested to cover
their bodies with clothing. Cloth of al kinds including the poorest cotton has to be imported. They
must pay an excessive charge due to the long transportation cost for the imported goods, a charge
which often exceeds the original cost in the European or American markets by several fold. In order
to pay their head tax they are frequently required to carry such products as can be used by the
government officials, chiefly foods, over long distances and for part of each year. These foods are
often those which not only the adults, but particularly the growing children sorely need for providing
body growth and repair. This naturally has produced a current of acute unrest and a chafing under the
foreign domination.

Aswe encircled Ethiopia we found the natives not only aware of what was going on in that border
country, but deeply concerned regarding the outcome. From their temper and sympathetic attitude for
the oppressed Ethiopians, it would not be surprising if sympathizers pass over the border into that
country to support their crushed neighbors. The problem is accordingly very much larger than the
interest of some particular foreign power. It deals directly with the future course of events and the
attitude of the African nativesin general toward foreign domination. The native African is not only
chafing under the taxation by foreign overlords, but is conscious that his race becomes blighted when
met by our modern civilization. | found them well aware of the fact that those of their tribes who had
adopted European methods of living and foods not only devel oped rampant tooth decay, but other
degenerative processes.

In one of the most efficiently organized mission schools that we found in Africa, the principal
asked me to help them solve a serious problem. He said there was no single question asked them so
often by the native boys in their school as why it isthat those families that have grown up in the
mission or government schools were physically not so strong as those families who had never beenin
contact with the mission or government schools. These young men were thinking. | was even asked
severa times by them whether or not | thought that the native Africans must go the way of the Red
Indians of America

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

While inter-tribal warfare haslargely ceased, a new scourge is upon them, namely the scourge
which comes with modern civilization. Asin the primitive racial stocks previously studied and
reported, we found that modernizing forces were often associated with a very marked increase of the
death rate over the birth rate. In some districts in Africaa marked degeneration is taking place.
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Geoffrey Gorer in his book, "Africa Dances," (1) which was written after making studies in West
Africa, discusses this problem at length.

He quotes figures given by Marcel Sauvage (2) in his article on French Equatorial Africa: *'In 1911
French Equatorial Africahad twenty million negro inhabitants; in 1921 there were seven and a half
million; in 1931 there were two and a half million."

He states regarding the quotation: " These figures were given in aresponsible French conservative
paper and have not been denied." Major Browne, a high official of the British Government
Administrative Department of Kenya, with long experience, states in the closing paragraph of his
book entitled, "The Vanishing Tribes of Kenya," (3) the following:

It must also be remembered that the "blessings of civilization" are not in practice by any
means as obvious as some simple-minded folk would like to believe. It can be said with fair
accuracy that among the tribes with which we have been dealing thereis, 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 eat,
sufficient clothing, and an adequate dwelling, according to the primitive native standard. Of
what civilized community can as much be said?

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

This much we do know that throughout the world some remnants of severa primitive racia stocks
have persisted to this day even in very exacting environments and only by such could they have been
protected.

In my studies of these several racial stocks| find that it is not accident but accumulated wisdom
regarding foods that lies behind their physical excellence and freedom from our modern degenerative
processes, and, 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 know. These
are the fundamental truths of life that have put them in harmony with Nature through obeying her
nutritional laws. Whence this wisdom? Was there in the distant past aworld civilization that was
better attuned to Nature's laws and have these remnants retained that knowledge? If thisis not the
explanation, it must be that these various primitive racial stocks have been able through a superior
skill in interpreting cause and effect, to determine for themselves what foods in their environment are
best for producing human bodies with a maximum of physical fitness and resistance to degeneration.

Primitive native races of eastern and central Africa have in ther native state a very high immunity
to dental caries, ranging from O to less than 1 per cent of the teeth affected for many of the tribes.
Where modernized, however, the incidence increased to 12.1 per cent.

In the matter of facial deformity thirteen tribes out of twenty-seven studied presented so high a
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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 provided an adequate quantity of
body-building and repairing material, even though much effort was required to obtain some of the
essential food factors. Many tribes practiced feeding girls specia foods for an extended period before
marriage. Spacing of children was provided by a system of plural wives.
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Chapter 10

ISOLATED AND MODERNIZED AUSTRALIAN ABORIGINES

OUR problem of throwing light upon the cause of the physical breakdown of our modern

civilization, with specia consideration of tooth decay and facial deformity, requires acritical
examination of individualsliving in as wide arange of physical conditions as may be possible. This
requires that the Aborigines of Australia be included in this examination of human reactions to
physical environments. These were studied in 1936.

In selecting the individuals in the various groups special effort was made to include children
between the ages of ten and sixteen years in order to have an opportunity to observe and record the
condition of the dental arches after the permanent teeth had erupted. This was necessary because the
deciduous dentition or first set of teeth may be in normal position in the arches with a correct
relationship between the arches, and the permanent dentition show marked irregularity. The shape of
the dental arches of the infant at birth and the teeth that are to take their place in the arches have
considerable of their calcification at birth. The development of the adult face, however, does not
occur until the permanent teeth have erupted. The general shape or pattern islargely influenced by
the position and direction of the eruption of the permanent teeth. These studies, accordingly, have
included a careful, detailed record of the shape of the dental arch of each individual.
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The Australian Aborigines constitute one of the most unique primitive races that have come out of
the past into our modern times and they are probably the oldest living race. We are particularly
concerned with those qualities that have made possible their survival and cultural development.

The Aborigines are of specia interest because they have come out of avery distant past and are
associated with animal life which is unique in being characterized as a living museum preserved from
the dawn of animal life on the earth. Many of the animal species that are abundant in Australia are
found only in fossil form on other continents. The evidence indicates that they crossed on aland
bridge which connected Australia with Asia. After the bridge was submerged the animals persisted in
that protected island continent which never has known any of the animal species of later
development. Among these animals the marsupials play an important role and constitute alarge
variety. The American continent has only one or two of the many forms found in Australia. These are
the opossum of the marsupial family and the sloth. One of the most curious animals living on the
earth today, or that has left its remains in the petrified skeletons of early periods of the earth's history,
is the duckbill platypus. It has the unique distinction of having the characteristics of several animal
species. It lays eggs like a bird and hatches them with the heat of its body in its pouch. It has webbed,
five-toed feet, like the water birds, abill like aduck and hair and tail like abeaver. The typical
marsupial pouch for carrying its young, is another characteristic of this strange animal. Like other
mammals it provides milk for its young. Its milk is similar in chemical constituents to that of other
mammals. Most rudimentary in form are the mammary glands of the platypus. The young, when
hatched in the pouch, nuzzle the lining membrane of the pouch and the milk exudes through minute
openings. Thereis no nipple. The animal lives chiefly in the water. Its home is built above the water
level on the bank, but the entrance to it is underneath the water. They are exceedingly playful
creatures, apparently more at home in the water than on land. They live on both animal life and plant
food found under the water. They seem to be related to an early era of differentiation of animal
Species.
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The Aborigines are credited with having the most primitive type of skeletal development of any
race living today. The eyes are very deep set, the brows very prominent giving them an expression
that identifies them as a distinct racial type. See Fig. 52. Professor Weidenreich has shown that they
resemble in this regard the recently discovered ancient Peking man. While they are still in the Stone
Age stage in their arts and crafts, they have developed further in some respects than has any other
ancient race. Their skill in tracking and outwitting the fleet and very cunning animal life of their land
Is so remarkable that they have been accredited with a sixth sense. They have been able to build good
bodies and maintain them in excellent condition in a country in which the plant life, and consequently
the lower animal life can be maintained at only avery low level because of the absence of rain. Over
half of Australia has less than ten inches of rain ayear. It is significant that the natives have
maintained a vigorous existence in districts in which the white population which expelled them is
unable to continue to live. Among the white race there, the death rate approaches or exceeds the birth
rate.
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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 evenin

the very old.

They have developed a device for throwing spears, which makes them more deadly than any in the
world. | witnessed a group of the present-day natives throwing their spears at atarget which consisted
of abanana stalk much smaller than a man's body. They threw the spears from a distance which |
estimated to be seventy-five yards. About thirty spears were thrown and several pierced the banana
stalk and the others were stuck in the ground close around it. This was accomplished by means of a
wamara or throwing stick approximately aslong as the arm, with a strong hand grip at one end and a
device on the other end for engaging in a depression in the butt of the spear. This was thrown by
poising the spear about the level of the shoulder, the spear supported by the fingers of the hand which
swung the throwing stick. The latter extended back over the shoulder. The impact of their spears has
often been demonstrated to be sufficient to completely penetrate a man's body. Their method of
tempering wood for the points of the spears was such that the spearheads offered great resistance. A
throwing stick is shown in Fig. 52 (upper right).

These natives decorate their bodies with paints for dances and sports. They know the habits of all
of the animals and insects so well that they are able to reproduce the calls of the animals and thus
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decoy them into traps. Some of the water birds maintain sentinels at lookout points to guard those in
the water. The Aborigines are able to decoy these birds by most ingenious methods. They travel with
their bodies disguised by grass and shrubbery and enter the water with a headgear made from feathers
of one of the birds. Once in the water, they then maneuver in amanner similar to that of the birds and
go among the flock of wild ducks or swans. Working entirely under water, they draw the birds under
one by one and take load after load to shore without raising the suspicion of the flock. When working
among the kangaroos they are so skilled in preparing movable blinds that they can kill many in a
grazing wild pack without alarming the rest, always striking when the animal is grazing. Their skill at
fishing probably exceeds that of any other race. They are so highly trained in the knowledge of the
habits of the fish and the type of movement that the fish transmits to the water and to the reedsin the
water, that one of their important contests between tribes is to see how many fish can be struck in
succession with a spear, the fish never being seen, their only information as to its whereabouts being
the change in the surface of the water and movement of grasses that are growing in the water as the
fish moves. The fish are started by the umpire's striking the water. The experts bring up afish six
times out of eight. These fishing contests are held along the banks of lakes and rivers where the water
Is deep enough for some of the reeds and grasses to come to the surface. The contestants travel in
canoes.

The native canoe is cut in one piece from the side of atree, the cutting being done with stone axes.
The canoe offers an exceedingly treacherous platform from which a standing man must throw his
spear. For some of the contests the canoe carries a paddler, but in the most exacting contests the spear
man must manage his own flat-bottomed canoe.

The skill of the Aboriginesin tracking is so phenomenal that practically every large modern town
or city in Australia has one or more of these men on its police staff today to track criminals. For
weeks, they carry the detailed information about the characteristics of the prisoner's foot across the
desert, and when they come across the man s foot print they recognize it among all othersin the same
path. Every leaf that isturned over or grain of sand on bare rocks has meaning for them.

Their social organization is such that amost every person who had been in intimate contact with
them, testified that they had never known any of the Aborigines to be guilty of the theft of anything.
Even where partly modernized, as they are in the large government reservations they are trustworthy.
A nurse in an emergency hospital told me that she continually left her money, jewelry and other
objects of personal property freely exposed and available where many of the hundreds of primitives
passing could pick them up, and that she had never known them to take anything. The other nurses
had had the same experience.

Every boy and girl among these Aborigines must pass many examinations. Their early schooling
includes the tracking of small animals and insects. The small boys begin throwing spears almost as
soon as they can stand up straight. No young man can even witness a meeting of the council, let alone
become a member of it, until he has passed three supreme tests of manhood. First, he is tested for his
ability to withstand hunger without complaint. The test for thisisto go on amarch for two or three
days over the hot desert and assist in preparing the meals of roast kangaroo and other choice foods
and not partake of any himself. He must not complain. If he becomes too weak, he is given asmall
portion. There are tests for fear in which he is placed under the most trying ordeals without knowing
that it is part of his examination, and he must demonstrate that he will accept death rather than flee.
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No member of their society would be allowed to continue to live with the tribe if he had defied the
ideals of the group. Immorality is cause for immediate death.

The growing boys among the Aborigines are taught deference and esteem for their elders in many
Impressive ways. A boy may not kill or capture a slow moving animal. That isleft 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 cannot outdistance. Racketeers and such unsocial beings
could not exist in thistype of civilization.

Marriages are arranged according to very distinct tribal patterns and every girl is provided with a
husband at a time decided by the council. Their code of ethicsis built around the conception of a
powerful Supreme Force that isrelated to the sun. They believe that there is an after-existence in
which the myriads of stars represent the spirits of the Aborigines that lived before. The boys and girls
are taught the names of the great characters that make up the different constellations. These were
individuals who had conquered all of the temptations of life and had lived so completely in the
interest of othersthat they had fulfilled the great motivating principle of their religion, which is that
life consists in serving others as one would wish to be served. The seven stars of Pleiades were seven
beautiful maidens that had surpassed most other girlsin their devotion and service in the interest of
their tribe. It is most remarkable how closely this concept is related to the classical myth regarding
the seven daughters of Atlas and the nymph, Pleione.

A part of ayoung men's examination to determine his ability to withstand pain and his power of
self-control consists in performing an operation at the time of his graduation. This operation is at the
same time cal culated to provide him with his badge of attainment. It consists of the boy'slying on his
back and allowing the appointed operator to knock out one of his front upper teeth. Thisis done by
putting a peg against the tooth and hitting it a series of sharp blows with a stone. He must endure this
without flinching. We saw scores that carried this diploma. Prior to this, other very severe tests of
physical endurance had been successfully completed.

The marvelous vision of these primitive peopleisillustrated by the 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 visible to the white man's eye
with the aid of telescopes. These people prove that they can see the satellites by telling the man at the
telescope when the eclipse of one of the stars occurs. It is said of these primitive Aborigines of
Australiathat they can see animals moving at a distance of a mile which ordinary white people can
not see at all.

While these evidences of superior physical development command our most profound admiration,
their ability to build superb bodies and maintain them in excellent condition in so difficult an
environment commands our genuine respect. It is a supreme test of human efficiency. It is doubtful if
many placesin the world can demonstrate so great a contrast in physical development and perfection
of body as that which exists between the primitive Aborigines of Australiawho have been the sole
arbiters of their fate, and those Aborigines who have been under the influence of the white man. The
white man has deprived them of their original habitats and is now feeding them in reservations while
using them as laborers in modern industrial pursuits. This contrast between the primitive Aborigines
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asthey still exist inisolated communitiesin Australia and the modern members of the clansis not,
however, much greater than that between these excellent primitives and the whites, near whom they
areliving.

In my comparative study of primitive racesin different parts of the world, of modernized members
of their groups and of whites who have displaced them, as well asin my study of our typical modern
social organization, | have seldom, if ever, found whites suffering so tragically from evidence of
physical degeneration, as expressed in tooth decay and change in facial form, as are the whites of
eastern Australia. 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 them. Their superb physical
excellence is demonstrated in every isolated group in the primitive stocks with which we camein
contact. For tribes that have lived along the coast and had access to the seafoods, their stature was
large and well formed.

When living in the Bush they are largely without clothing. Where they are congregated in the
reservations they are required to wear clothing. It isimportant to note in these people the splendid
proportions of the faces, al of which are broad, with the dental arches wide and well contoured. This
is Nature's normal form for al humans and is shown in Figs. 53 and 54 (upper right). The personin
Fig. 53 (upper l€eft) isawoman.

FIG. 53. No other primitive race seems to deserve so much
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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
amost 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 critically. Samples of foods were
gathered for chemical analysis; and the changes in the modern diet from that which was characteristic
of the primitives were studied. When the teeth of the primitives and the teeth found in the skulls that
had been assembled in the museums were examined, it was found that dental caries or tooth decay
was exceedingly rare among the isolated groups. Those individuals, however, who had adopted the
foods of the white man suffered extremely from tooth decay as did the whites. Where they had no
opportunity to get native food to combine with the white man's food their condition was desperate
and extreme. Thisisreadily disclosed in Fig. 54. Note contrast with upper right. It is quite impossible
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to imagine the suffering that these people were compelled to endure due to abscessing teeth resulting
from rampant tooth decay. Aswe had found in some of the modernized islands of the Pacific, we
discovered that here, too, discouragement and alonging for death had taken the place of ajoy in
living in many. Few soulsin the world have experienced this discouragement and this longing to a
greater degree.

One of the most important phases of our special quest was to get information that would throw
light on the degeneration of the facial pattern that occurs so often in our modern civilization. This has
its expression in the narrowing and lengthening of the face and the devel opment of crooked teeth. It
is most remarkable and should be one of the most challenging facts that can come to our modern
civilization that such primitive races as the Aborigines of Australia, have reproduced for generation
after generation through many centuries-no one knows for how many thousands of years-without the
development of a conspicuous number of irregularities of the dental arches. Y et, in the next
generation after these people adopt the foods of the white man, alarge percentage of the children
developed irregularities of the dental arches with conspicuous facial deformities. The deformity
patterns are similar to those seen in white civilizations. Typical illustrations of thiswill be seen in
Figs. 55 and 56. Severe deformities of the face were frequently seen in the modernized groups, as
evidenced in Fig. 57.

FIG. 55. It isremarkable 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
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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

asto make normal breathing through the nose very difficult.

Thisis primarily due to faulty development of the maxillary
bones.
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FIG. 57. Deformity patterns produced in the modernized
Aborigines of Australia by white men'sfood. Note the
undershot mandible, upper left, the pinched nostrils and facial
deformity of al four.

The data obtained from a study of the native Australians who are located in areservation near
Sydney, at LeParouse, revealed that among the Aborigines 47.5 per cent of the teeth had been
attacked by dental caries, and 40 per cent of the individuals had abnormal dental arches. For the
women of this group, 81.3 per cent of all the teeth had been attacked by dental caries, and for the
men, 60.4 per cent, and for the children, 16.5 per cent. In this group 100 per cent of the individuals
were affected by dental caries.

Palm Island is a government reservation situated in the ocean about fifty miles from the mainland,
off the east coast of Australia, about two-thirds of the way up the coast. It was reached by a
government launch. Included in the population of this reservation are alarge number of adults who
have been moved from various districts on the mainland of Central and Eastern Australia and many
children who were born either before or after their parents were moved to this reservation. The food
available on the Island is almost entirely that provided by the government. Of ninety-eight individuals
examined and measured, 53.1 per cent of them had dental caries. For the group as awhole, 8.9 per
cent of all of the teeth were affected; 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 of the children had deformed dental arches, which occurred
inonly 11 per cent of the adults.
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Cape Bedford is situated about three-fourths of the way up the east coast and is so isolated that it
was necessary for usto use a special aeroplane to reach it. Landing was made on the beach. This
group of peopleis under the management of a German Lutheran missionary. They are dependent
amost entirely on the food provided by the mission and the government. The official in charge had
spent fifty years in devoted service to these native people. We found him exceedingly sad because of
the very rapid breakdown that was in progress among the nativesin his care. The dental cariesfor the
group of eighty-three individuals studied was 12.4 per cent of their 2,176 teeth examined. For the
women, this amounted to 37.2 per cent of the teeth; for the men, 8.4 per cent; and for the children, 6.1
per cent. Of the eighty-three individuals, 48.1 per cent had been affected by dental caries. Many of
the adults in this group had been born on plantations under the influence of the modern nutrition, and
many of the children had been born in the mission. For the adults, 46 per cent had abnormally formed
dental arches, and for the children, 41.6 per cent. We were advised that deaths occurred very
frequently from tuberculosis. This reservation does not provide the natives with natural hunting
grounds capable of providing the people with animal life for food. The coast for some distance inland
is a series of sand dunes which are slowly being transferred over the vegetation by wind, completely
smothering it. While the coast iswell supplied with avariety of degp-water fish the natives have
practically no equipment for obtaining them, a condition which restricts them very largely to the use
of the imported foods supplied by the officials.

Our next stop, using the special aeroplane, was at Lockhart River, which is about four-fifths of the
way up the east coast of Australia. Here again we were able to land on the beach near alarge group of
primitive Aborigines. The isolation here is so nearly complete that they are dependent upon the sea
and the land for their foods. This part of Australia, namely, the Y ork Peninsula, is still so primitive
that there has been very little encroachment by the white population. It will be remembered that in
this areathere are no roads, the country being a primitive wilderness. Of fifty-eight individuals
examined, their 1,784 teeth revealed that only 4.3 per cent had been attacked by dental caries. For the
women, this amounted to 3.4 per cent; for the men, 6.1 per cent; and for the children, 3.2 per cent.
Some of these men had at some time worked on cattle ranches for the white men. Of the children,
only 6.3 per cent had abnormal dental arches, and of the adults, 8.7 per cent. In this group, therefore,
91.4 per cent of al ages had reproduced the typical 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 at LeParouse. At
Lockhart River, 32.7 per cent of the individuals had dental caries.

A reservation called Cowall Creek on the west side of Y ork Peninsula situated on the Gulf of
Carpenteria, was reached by flying our special plane to Horn Island in the Torres Strait north of
Australia and proceeding from there by boat to Thursday Island, and on, by boat, to Cowall Creek. In
this reservation thirty-five individuals were studied and found to be in a very pathetic condition. We
were told that deaths occurred frequently. Of the 976 teeth examined, 24.6 per cent had been attacked
by tooth decay. For the women, this amounted to 60.7 per cent; for the men, 30.4 per cent; and for the
children, 8.9 per cent. Forty-nine and six-tenths per cent of the individuals studied had abnormal
dental arches. Of the children 66.6 per cent had deformed dental arches, and 9 per cent of the adults.
Many of these adults had been raised in the bush. Of the individuals studied, 68.6 per cent had had
dental caries. One can scarcely visualize, without observing it, the distress of a group of primitive
people situated as these people are, compelled to live in avery restricted area, forced to live on food
provided by the government, while they are conscious that if they could return to their normal habits
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of life they would regain their health and again enjoy life. Many individuals were seen with
abscessing teeth. One girl with afistula exuding pus on the outside of her faceis shown in Fig. 58
(upper right). In their native life where they could get the foods that keep them well and preserve
their teeth, they had no need for dentists. Now they have need, but have no dentists. It is easy to chide
and blame the officials who provide them with the modernized foods under which they are breaking,
but it must be remembered that practically all modern civilizations are more or less in the same plight
themselves.

FIG. 58. Aboriginesin Australialiving on areservation. 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 |eft 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 of Australiawho
made up the crew of eighteen for a pearl-fishing boat. Of this group, 5.7 per cent of their 554 teeth
had been attacked by tooth decay. These individuals could be readily divided into two groups;
namely, those who had been raised in the Bush and those who had been raised in missions. For the
thirteen raised in the Bush, not a single tooth of their 364 teeth had ever been attacked by tooth decay
and not asingle individual had deformed dental arches. In contrast with this, of the five raised in the
mission, 19.3 per cent of their 140 teeth had been attacked by tooth decay and 40 per cent of these
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individuals had abnormal dental arches.

The cook on the government boat was an aboriginal Australian from Northern Australia. He had
been trained on amilitary craft as adietitian. Nearly all histeeth werelost. It is of interest that while
the native Aborigines had relatively perfect teeth, this man who was atrained dietitian for the whites
had lost nearly all his teeth from tooth decay and pyorrhea.

In the group of Aborigines so far reported, there were many who had come from the interior
districts of Australiaand many who had always lived near the coast. These two types of districts
provided quite different types of foods. Those near the coast were able to obtain animal life from the
sea, including fish, dugong or sea cow, a great variety of shell fish, and some sea plants. Those from
the interior districts could not obtain animal life of the sea, but did obtain animal life of the land
which was eaten with their plant foods in each case. It was quite important to reach a group of
Aborigines who had always lived inland and who were on a reservation inland. This contact was
made with the group at a government reservation called Cherbourg. A typical group of individuals
was examined. Of forty-five individuals with 1,236 teeth, 42.5 per cent of the teeth had been attacked
by tooth decay. For the women, this constituted 43.7 per cent; for the men, 64.6 per cent; and for the
children, 5.6 per cent. Of al of the individuals here examined 64.5 per cent had dental caries. It is of
interest that many of these men had worked on white men's cattle ranches. While the adults showed
11.7 per cent to have deformed dental arches, this rose to 50 per cent for the children of the group.
We were informed that in all of these groups tuberculosis was taking a very heavy toll. In Fig. 58,
upper left, will be seen a boy with a superating tubercular gland of the axilla; at theright, agirl with a
fistula draining pus onto the outside of the face from an abscessed tooth; below, deformed legsand a
girl with tubercular glands of the neck.

A reservation situated on the coast where seafoods were available might be expected to make
available a particular type of nutrition through seafoods. The individualsin areservation for the
Aborigines at Tweed Heads, which is so situated, were studied. Of the twenty-seven individuals
examined, 89 per cent had dental caries. Of their 774 teeth, 39.7 per cent had been attacked by dental
caries. For the women, this 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 fed, largely, the foods provided by the government and mission. In this group, 83.4 per
cent of the children had deformed dental arches, and 33.3 per cent of the adults.

An interesting incident was brought to my attention in one of the Australian reservations where the
food was practically all supplied by the government. | wastold by the director in charge, and in
further detail by the other officials, 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 recovered. When placed back on their mother's breast food they again became ill. The problem
was. Why was not their mothers' milk adequate? | was later told 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 garbage
from the reservation's kitchens. He reported that one after another the hogs went down with a type of
paralysis and could not get up. The symptoms were suggestively like vitamin A deficiency in both the
babies and the hogs, and indicated the treatment.
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The rapid degeneration of the Australian Aborigines after the adoption of the government's modern
foods provides a demonstration that should be infinitely more convincing than animal
experimentation. It should be 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 nutrition, particularly the dietary
products used so generally by modern civilization.

The child life among the Aborigines of Australia proved to be exceedingly interesting. Children
develop independence very young and learn very early to take care of themselves. Mothers are very
affectionate and show great concern when their children are not thriving. Two typical mothers with
their children are shown in Fig. 59. These children, as suggested in the picture, were keenly interested
in everything that | did, but were not alarmed or frightened.

FIG. 59. Typical Aborigine motherswith their children.

The wonderful wisdom of these primitive people was attested by the principal of the public school
at Palm Island. A mother died and her nursing infant was taken care of by its maternal grandmother,
who had not recently given birth to a child. She proceeded to carry out the primitive formulafor
providing breast food by artificial means. Her method was to make an ointment of the fresh bodies of
an insect which made its nest in the leaves of a certain tree. This she rubbed on her breast and in a
short time produced milk liberally for thisfoster child. | was shown the type of insect, photographed
its nest and the colony inside when the nest was opened. The people who vouched for this
circumstance declared that they had seen the entire procedure and knew the facts to be as stated. They
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further stated that this was common knowledge among the Aborigines.

Another important source of information regarding the Aborigines of Australiawas provided by a
study of the skeletal material and skulls in the museums at Sydney and Canberra, particularly the
former. | do not know the number of skullsthat are available there for study, but it isvery large. |
examined many and found them remarkably uniform in design and quality. The dental arches were
splendidly formed. The teeth were in excellent condition with exceedingly little dental caries. A
characteristic of these skulls was the evidence of a shortage of material for those that had been
transferred to a museum from the interior arid plains country. Those skulls, however, that had come
from coastal areas where sea foods were available, show much more massive dimensions of the
genera pattern. In Fig. 60 will be seen typical skulls showing the normal dental arches and general
design of the head. It is of interest to note the very 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 atypical Australian Aborigine for
comparison with that of the recently discovered Peking man
who possibly lived amillion years ago.

| have previoudly referred to areport by Professor Weidenreich regarding the resemblance of the
Australian native's skulls to those of the recently discovered Peking man in the caves of China. In
Fig. 60 are two views for comparison. The skull at the left isthat of an Australian primitive
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photographed in a museum in Sydney, and an outline of the Peking skull is shown at the right.
Professor Weidenreich has emphasized the observations that when three skulls are put in series,
namely, the Australian primitive, the Peking skull and a chimpanzee skull, the Peking skull appears
to be about half way between the two in design and developmental order. The Australian primitive's
skull is higher in the crown, showing much greater brain capacity. The supra-orbital depressions are
less deep in the Peking than in the chimpanzee, and still less deep in the Australian 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 prominent in the chimpanzee. The prominent supra-
orbital ridges of the chimpanzee face are shown in Fig. 48.

The age of the Peking skulls has been variously placed from several hundred thousand to a million
years. A distinguished anthropologist has stated that the Australian primitives are the only people
living on the earth today that could be part of the first race of mankind. It is a matter of concern that if
a scale were extended a mile long and the decades represented by inches, there would apparently be
more degeneration in the last few inches than in the preceding mile. This gives some idea of the
virulence of the blight contributed by our modern civilization.

The foods available for these people are exceedingly limited in variety and quantity, due to the
absence of rains, and unfertility of the soil. For plant foods they used roots, stems, leaves, berries and
seeds of grasses and a native pea eaten with tissues of large and small animals. The large animals
available are the kangaroo and wallaby. Among the small animals they have avariety of rodents,
insects, beetles and grubs, and wherever available various forms of animal life from the rivers and
oceans. Birds and birds' eggs are used where available. They are able to balance their rations to
provide the requisites for splendid body building and body repair. In several parts of Australia, which
originally supported alarge population of the primitives, none are left except afew scorein
reservations. These also are rapidly disappearing. Their fertility has been so greatly reduced that the
death rate far exceeds the birth rate.

This group provides evidence of exceptional efficiency in obeying the laws of Nature through
thousands of years, even in aparched land that is exceedingly inhospitable because of the scant plant
foods for either men or animals. While the Aborigines are credited with being the oldest race on the
face of the earth today, they are dying out with great rapidity wherever they have changed their native
nutrition to that of the modern white civilization. For them thisis not a matter of choice, but rather of
necessity, sincein alarge part of Australiathe few that are left are crowded into reservations where
they have little or no access to native foods and are compelled to live on the foods provided for them
by our white civilization. They demonstrate in atragic way the inadequacy of the white man's dietary
programs.

TABLE OF CONTENTS
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Chapter 11

|ISOLATED AND MODERNIZED TORRES
STRAIT ISLANDERS

| N STUDYING the relationship between nutrition and physical characteristics, it isimportant 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 studies have shown that wherever
groups of people were utilizing sea foods abundantly in connection with land plants including roots,
greens and fruits, they enjoyed fine physical development with uniform reproduction of the racial
pattern and a very high immunity to dental caries. For this particular study we wished to select a
racial group living on islandsin tropical or subtropical climate, whose ancestral stocks differed from
those previously observed, and which was located at points of contact with modern civilization. A
high level of excellence might be expected among the groups who were in process of being
modernized but were still utilizing the native foods.

For this study the inhabitants of islands north of Australia were chosen in order to record the effect
on the Asiatic and Malay stocks at the points of contact of the north with the south and of the east
with the west. In the Torres Strait there are a number of fertile islands supporting populations of from
severa hundred to afew thousand individuals each. These groups are in an area of the sea that is well
stocked with sea animal life, and during the past they have been sufficiently isolated to provide
protection. The racial stocks have retained their identities and include Papuans, New Guineans,
Mobuiags, Arakuns, Kendals and Y onkas. The splendid dental arches of these groups will be seen in
the variousillustrations. Many of the girls are quite prepossessing, as may be seenin Fig. 61.
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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 the officials of the Australian Government we were able to make
investigations on several islands in the Torres Strait. The local administrator provided uswith a
government boat and personal introductions to the local chief and local representatives of the
government. We 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 profit derived from
them is used for administrative expenses of the government. They provide modern clothing in
addition to foods, chiefly white flour, polished rice, canned goods, and sugar. Studies were made on
the various islands in the order in which the stores had been installed on them. It isimportant to have
in mind the nature of these islands. Some are of volcanic origin and have rugged interiors with deep
bays; others are of coral origin. All arein azone that is abundantly supplied with seaanimal life, this
being the scene of the richest pearl fishing industry in the world.

Badu Island had had the store for the longest period, namely twenty-three years. Of the 586 teeth
of twenty individuals examined, 20.6 per cent had been attacked by tooth decay. Of the individuals
examined 95 per cent had dental caries. Unfortunately, our stay at thisisland was accompanied by a
torrential downpour which made it very difficult for usto carry forward our investigations. Had we
been able to examine the mothers the figures doubtless would have been much higher. The children
were examined at the school and showed 18.8 per cent of the teeth to have been attacked by tooth
decay. The men examined showed 21.9 per cent. Figures given me by Dr. Gibson, who had been
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taken by the government to the island to make extractions, showed that he found as high as 60 per
cent of the teeth had been attacked by tooth decay. For the children of this group, 33.3 per cent had
abnormal dental arches, whereas only 9.1 per cent of the adults' arches were abnormally formed.

On York Island, 1,876 teeth of sixty-five individuals showed that 12.7 per cent had been attacked
by tooth decay. For the women, this was 20.2 per cent; for the men, 12.1 per cent; and for the
children, 7 per cent. For the children, 47.1 per cent had abnormal dental arches; for the adults, 27 per
cent were affected. The individuals on thisisland had been in contact with the pearl fisheries industry
for severa years. Severa of the men had been working on the fishing boat. Of the sixtyfive
individuals examined, 67.6 per cent had dental caries.

On Darnley Island, thirty-three individuals showed that of their 900 teeth 5.7 per cent had been
attacked by tooth decay. The store had been established on thisisland recently. For the women, 16.6
per cent of the teeth had been attacked; for the men, 6.3 per cent; and for the children, 4.1 per cent.
On thisisland, 29.6 per cent of the children showed abnormal dental arches, and 14.3 per cent of the
adults. Of the whole group, 46.1 per cent had been attacked by dental caries.

On Murray Island where a store had recently been established, of the 1,074 teeth examined for 39
individuals, only 0.7 per cent of the teeth had been attacked by tooth decay. For the women, this
amounted to 2 per cent; for the men, 1.7 per cent; and for the children, 0.26 per cent. Only 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 island of a store providing imported foods. This had been so serious a problem
that there was a question whether it would be safe for us to land, since on the last visit of the
government officials, blood was almost shed because of the opposition of the natives to the
government s program. The result of our examination indicates that dental caries on these islands
shows an incidence which has an apparent direct relationship to the length of time government stores
have been established there. The immunity to dental caries on thisisland is nearly 100 per cent. Of
the adults, 14.3 per cent 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 and affords protection for small boats in the Torres Strait, it was not originally
inhabited by the natives. They considered it unfit for habitation because the soil was so poor that it
could not provide the proper plant foods to be eaten with the sea foods which are abundant about all
of theislands. Nearly all of the whites inhabiting the islands of this district live on thisisland. They
are the families of the administrative officers and of merchants who are engaged in the pearl industry.
Owing to the infertility of the soil, practically al of the food has to be shipped in except the little that
the whites obtain from the sea. On the island there were many native families, with children attending
the native school, while their fathers worked in the pearling fleets. Thirty individualsin three fleets
were examined, and of their 960 teeth only thirty-five had been attacked by dental caries, or 3.6 per
cent. Of these thirty individuals, five, or 16.3 per cent had abnormal dental arches. The men who had
teeth attacked by dental caries informed me that this had happened after they had engaged on the
pearling vessels and began to use the foods provided there. In the native school on Thursday Island
twenty-three children were examined. They were living in homes in which a considerable part of the
food was purchased at the company stores. The incidence of tooth decay was 12.2 per cent of their
664 teeth. Many of these Thursday Island children had been born since their parents had begun using
the commercial foods provided to the islanders. Among twenty-three individual's, 43.5 per cent had
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abnormal dental arches.

While these investigations were planned and carried out primarily to obtain data on the condition
of the native races in contact with modern white civilization, wherever possible, data were obtained
on the whites also. In a school for whites on Thursday Island, fifty children were examined with
regard to their dental arches, but an embarrassing situation was encountered with regard to the
sensitiveness of the whites in the matter of having their children examined for dental caries. Figures
were obtained for the facial development which reveal that, out of the fifty children examined, 64 per
cent had irregularities of facial and dental arch development. In the upper half of Fig. 62, will be seen
agroup of children photographed in the native school, and in the lower a group of white girls
photographed at the white school. The difference in their facial development is readily seen. The son
of the white teacher (Fig. 66, left) had marked under development of his face. The white population
lived largely on canned food.

2 ont oy

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.
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Hammond Island adloins Thursday |sland sufficiently close by to be easily reached in small boats.
Accordingly, the people of thisisland have access to the stores of the white settlement on Thursday
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 been attacked by dental caries, and 40 per cent of the
individuals showed some deformity of the dental arches. After examining the children at the mission
schooal, | inquired whether there were not families on the island that were living entirely isolated from
contact with modern influences. | was taken to the far side of the island to an isolated family. This
family had continued to live on their own resources. They were raising vegetables including bananas,
pumpkins, and pawpaws. In the cases of the three girlsin the family, one with a child five months of
age, only six of their eighty-four teeth had been attacked by tooth decay, or 7.1 per cent, as compared
with 16.5 per cent for the entire group on thisisland. These three girls all had normally developed
dental arches and normal features. Three of the girls are shown in Fig. 63. We inquired about the
mother and were told that she was out fishing, notwithstanding the fact that the sea was quite rough.
While we were there, she came in with two fish (Fig. 63). Here was one of the principal secrets of
their happiness and successin life. The Catholic priest who had charge of the mission on thisisland
told me that this family practically never asked for assistance of any kind, and was alwaysin a
position to help others. They were happy and well nourished. It isimportant to note that the
progressive degeneration in facial form which occurred in many of the families on the other islands
was not found in this family.

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

Theincidence of dental caries ranged from 20.6 per cent of al of the teeth examined for the
various age groups on Badu Island to 0.7 per cent, on Murray Island. A group of individuals from this
island will be seen in Fig. 64. Note the remarkable width of the dental arches. Note also in this
connection that the natives of thisisland are conscious of the superior food of their locality and wish
that their people were not required to purchase food from the government store. Theisland is situated
on the Barrier Reef and has an abundant supply of small fish. The swarms of fish are often so dense
that the natives throw a spear with several prongs into the school of fish and when the spear is drawn
back, there are several fish on it. This condition provides abundant food for sharks many of which
could be seen surrounding the schools of small fish. Encircling the group, they dashed in, mouths
open and gorged themselves with the mass of fish from the water. It seemed quite remarkable that the
people 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 that when the fish are so abundant the sharks never attack
human beings. One of the natives rowed me in his canoe to a point where | could photograph the
sharks at close range. To show his disdain for the shark, he had no hesitancy in standing up in the end
of the canoe and hurling his spear into the side of the monster. The spear was immediately thrown out
by the shark, which had not been frightened sufficiently to make it leave the scene of action. The
sharks in my pictures were swimming so close to the shore that the upper part of the tail was forced
out of the water, also the back fin, in order to clear the bottom. It was a great revelation to watch the
movement of thetail. Instead of swinging it from side to side like other fish, with which | was
familiar, the shark would rotate itstail half or three quarters of aturn in amotion like that of a
propeller of aboat, then reverse the motion for the return trip. By a sudden increase of speed in this
motion, the shark could dart ahead at arapid rate, corral the 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 air. This exposes them to the birds, aflock of which follows the sharks
when they are feeding on the fish. The birds dive down at the time they see the shark making hisraid
and catch the small fish asthey dart out of the water. It is by the birds of prey that the native
fishermen from their lookout |ocate the schools of fish. While there is a difference 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.
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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 them by means of special sounds
made by clapping together two large half shells on the surface of the water. This attracts the shark,
and then the men one at atime go into the water with a sharp stick with which they guard themselves
against attack. A noose made of rope of coconut fiber is slipped over the shark's head and over the
back fin. It isthen allowed to tire out and is brought to shore. It was not unusual in a good season for
the shark fishersto bring in three or four in anight's fishing. The strength of the native swimmersis
almost beyond belief. The pearling boats are frequently in great danger of being dashed to pieceson a
coral reef, since in those waters gales of fifty miles an hour are frequent. We experienced some such
gales. On one occasion, when a pearling boat was wrecked some distance from an exposed rock, one
strong swimmer rescued and helped two dozen of the crew to the rock, and was himself rescued after
being in the water continuously for thirty-two hours. The pearling boats feed their crew largely on
commercial provisions. When the men have been continuously on the boats for one or two years, or
often when they have been at sea using thisfood for six months, they have rampant tooth decay.
When the cavities approach or reach the pulp chambers the pain produced in the teeth by the high
pressure in deep water produces such agony that they often have to give up pearling.

Physical characteristics of all these residents of the Torres Strait Islands, regardless of their tribal
group, were, sturdy development throughout their bodies, broad dental arches, and for all of those
who had always lived only on their native food, a close proximity to one hundred per cent immunity
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to dental caries. These men are natural mariners. They do not hesitate to make long trips even in
rough seas in their homemade crafts. They have an uncanny skill in determining the location of
invisible coral reefs. They relate the height of the swell asit rolls over the reef to particular color
tonesin the water, al of which were too vague for me to see even when they were pointed out.

Among the inhabitants of the Torres Strait Islands, almost all individuals who had been born
before the foods of modern civilization had become avail able were found to have dental arches
normal in form. In many families, however, living on islands where a store had been established for
some time, and on Thursday |sland where imported foods had been available for several decades,
many individuals were found who had been born since the use of imported foods. They had gross
deformities of the dental arches. Thisfact isillustrated in Fig. 65 in which typical depression of the
laterals and narrowing of the upper arch and abnormal prominence of the cuspids due to the lack of
space for the normal eruption may be seen. The facial deformity in two white boysis seen in Fig. 66.
Rampant tooth decay in white children is shown in Fig. 67.

4 ; ; e

FIG. 65. The contrast between the primitive and modernized
natives in facial and dental arch form is as striking here as
elsawhere. 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.
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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
amouth breather.

B

FIG. 67. As everywhere these whites prefer the modernized
foods and pay the penalty in rampant tooth decay. They arein
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; atypical characteristic
of modern whites.

file://IC|/Archivos¥%20de%20programa/eM ule/Incomin...ODegenerati on%20by%20Weston%20Price/0200251h.html (153 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

We are particularly concerned with data that will throw light on the nature of the forces responsible
for the production of these deformities. 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 for the abnormality to be
ascribed to the period of child growth. As aresult, it has been related to faulty breathing habits,
thumb sucking, posture, or sleeping habits, of the child.

It would be difficult to find a more happy and contented people than the primitivesin the Torres
Strait Islands as they lived without contact with modern civilization. Indeed, they seem to resent very
acutely the modern intrusion. They not only have nearly perfect bodies, but an associated personality
and character of a high degree of excellence. Oneis continually impressed with happiness, peace and
health while in their congenial presence.

These people are not lazy, but they do not struggle over hard to obtain food. Necessities that are
not readily at hand they do not have. Their home life reaches avery high ideal and among them there
is practically no crime.

In their native state they have exceedingly little disease. Dr. J. R. Nimmo, the government
physician in charge of the supervision of this group, told mein his thirteen years with them he had
not seen a single case of malignancy, and had seen only one that he had suspected might be
malignancy among the entire four thousand native population. He 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 other affections requiring surgical interference
were rare.

The environment of the Torres Strait Islanders provides avery liberal supply of seafoods and
fertile islands on which an adequate quantity of tropical plants are readily grown. Taro, bananas,
papaya, and plums are al grown abundantly. The sea foods include large and small fish in great
abundance, dugong, and a great variety of shellfish. These foods have developed for them remarkable
physiques with practically complete immunity to dental caries. Wherever they have adopted the white
man's foods, however, they suffer the typical expressions of degeneration, such as, loss of immunity
to dental caries; and in the succeeding generations there is a marked change in facial and dental arch
form with marked lowering of resistance to disease.

TABLE OF CONTENTS

file://ICJ/Archivos%20de%20programa/eM ule/| ncomin...0Degenerati on%20by%20Weston%20Pri ce/0200251h.html (154 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

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 New Zealand. Pickerill (1) has made avery extensive study of the
New Zealand Maori, both by examination of the skulls and by examination of the relatively primitive
living Maori. He states:

In an examination of 250 Maori skulls--all from an uncivilized age--1 found carious teeth
present in only two skulls or 0.76 per cent. By taking the average of Mummery's and my own
Investigations, the incidence of cariesin the Maori isfound to be 1.2 per cent in atotal of 326
skulls. Thisislower even than the Esquimaux, and shows the Maori to have been the most
immune race to caries, for which statistics are available.

Comparing these figures with those applicable to the present time, we find that the
descendants of the Britons and Anglo-Saxons are afflicted with dental cariesto the extent of
86 per cent to 98 per cent; and after examining fifty Maori school children living under
European conditions 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. Expressed in
percentage of teeth affected the figure for Pickerill's group would be 0.05 or 1 in 2,000 teeth.

We were deeply indebted to the government officialsin New Zealand for their invaluable
assistance. In anticipation of making these studies | had been in correspondence with the officials for
over two years. When we arrived at Auckland, New Zealand, on our way to Australia, our shipwasin
port for one day. We were met by Colonel Saunders, Director of Oral Hygiene in the New Zealand
Department of Public Health who had been sent from the capitol at Wellington to offer assistance. A
personal representative of the Government was sent as guide, and transportation to the various Maori
settlements in which we wished to make our studies was provided.
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NEW ZEALAND

New Zealand is setting a standard for the world in the care of growing children aswell asin many
other health problems. A large percentage of the schoolsin New Zealand are provided with dental
service. A specially trained woman was in charge of the work in each school under Colonel Saunders
supervision. The operations performed by these young women on children far exceeded in quality the
average that | have seen by dentistsin America. Their plan gives dental care to children twelve years
of age and under, provided the parents express a wish that their children receive that care. The service
was being extended rapidly to all communities. Since my return, | have learned that the work is being
organized to provide for every community of New Zealand. The art of the Maori gives evidence of
their great ability and skill in sculpturing. Boys and girls do beautiful carving and weaving. All native
buildings and structures are embellished with carvings often in fine detail .

It was most gratifying to find neat and well-appointed dental office buildings for both natives and
whites, located beside alarge number of the public schools throughout New Zealand. In many
communities two or three schools were served by the same operator. Children were either brought to
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the central dental infirmary or provision was made for an operating room in the vicinity of each
school. The operator went from district to district. A typical dental infirmary is shown in Fig. 68, with
Colonel Saunders and one of his efficient women operators in the foreground. | had suggested that |
should be glad to have observers from the Department of Health accompany us or arrange to be
present at convenient places to observe the conditions and to note my interpretations of them. From
two to five such observers were generally present, including the official representative of the
department. The planning of theitinerary was very greatly assisted by a Maori member of Parliament,
Mr. Aparana 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. Thisisatypical 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 arelatively small population, there being
approximately only amillion 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 had to be
forded, which would have been quite impossible at other seasons of the year. We 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 modernization. Thisincluded afew white schools and tubercular
sanitariums.

Since over 95 per cent of the New Zealanders are to be found in the North Island, our
investigations were limited to thisisland. Our itinerary started at Wellington at the south end of the
North Island and progressed northward in such away as to reach both the principal centers of native
popul ation who were modernized and those who were more isolated. This latter group, however, was
asmall part of the total native population. Detailed examinations including measurements and
photographic records were made in twenty-two groups consisting chiefly of the older children in
public schools. In the examination of 535 individuals in these twenty-two school districts their 15,332
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teeth revealed that 3,420 had been attacked by dental caries or 22.3 per cent. In the most modernized
groups 31 to 50 per cent had dental caries. In the most isolated group only 2 per cent of the teeth had
been attacked by dental caries. The incidence of deformity of dental archesin the modernized groups
ranged from 40 to 100 per cent. In many districts members of the older generations revealed 100 per
cent normally formed dental arches. The children of these individuals, however, showed a much
higher percentage of deformed dental arches.

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

My investigations were made in the following placesin the North Island. The Pukerora Tubercular
Sanatorium provided forty native Maori for studies. These were largely young men and women and
being in amodern institution they were receiving the modern foods of the whites of New Zealand.
Their modernization was demonstrated not only by the high incidence of dental caries but also by the
fact that 90 per cent of the adults and 100 per cent of the children had abnormalities of the dental
arches.

The Hukarera College for Maori girlsis at Napier. These girls were largely from modernized
native homes and were now living in a modern institution. Their modernization was expressed in the
high percentage of dental caries and their deformed dental arches.

At the Nuhaka school an opportunity was provided through the assistance of the government
officials to study the parents of many of the children. Tooth decay was wide-spread among the
women and active among both the men and children.

The Mahia Peninsula provided one of the more isolated groups which showed a marked difference
between the older generation and the new. These people had good access to sea foods and those still
using these abundantly had much the best teeth. A group of the children who had been born and
raised in this district and who had lived largely on the native foods had only 1.7 per cent of their teeth
attacked by dental caries.

The other places studied were Raukokore, Tekaha, Rautoki, Rotarua, Tehoro, Waiomio, Teahuahu,
Kaikohe, Whakarara, Mautauri Bay, Ahipara, Manukau, Rawena, Ellerdie, Queen Victoria School at
Auckland and Waipawa.

New Zealand has become justly famous for its scenery. The South Island has been frequently
termed the Southern Alps because of its snow-capped mountains and glaciers. Of the 70,000
members of the Maori race living in the two islands, about 2000 are on the South Island and the
balance on the North Island. While snow is present on many of the mountains of the North Island in
the winter season, only afew of the higher peaks are snow capped during the summer. Most of the
shoreline of the seacoast of the South Island is very rugged, with glaciers descending amost to the
sea. The coastline of the North Island is broken and in placesis quite rugged. The approach to the
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Mahia Peninsulais along arocky coast skirting the bay. The most important industries of New
Zealand are dairy products, and sheep raising for wool.

The reputation of the Maori people for splendid physiques has placed them on a pedestal of
perfection. Much of this has been lost in modernization. However, through the assistance of the
government, | was able to see many excellent physical specimens. In Fig. 69 will be seen four typical
Maori who retained much of the tribal excellence. Note their fine dental arches. A young Maori man
who stands about six feet four inches and weighs 230 pounds was examined. The Maori men have
great physical endurance and good minds. Many fine lawyers and government executives are Maori.
The breakdown of these people comes when they depart from their native foods to the foods of
modern civilization, foods consisting largely of white flour, sweetened goods, syrup and canned
goods. The effect is similar to that experienced by other races after using foods of modern
civilization. Typical illustrations of tooth decay are shown in Fig. 70. In some individuals still in their
teens half of the teeth were decayed. The tooth decay among the whites of New Zealand and
Australiawas severe. Thisisillustrated 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 their parents
adopted the modern foods, and those of the whites. Thisiswell illustrated in Fig. 72 for Maori boys.
In my studies among other modernized primitive racial stocks, there was a very high incidence of
facial deformity, which approached one hundred per cent among individuals in tuberculosis sanatoria.
This condition obtained also in New Zealand.

FIG. 69. Since the discovery of New Zealand the primitive
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natives, the Mann, 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 |eft has a deep scar

in his upper lip from an accident.
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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.
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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
underdevel opment of the facial bones, one of the results being
narrowing of the dental arches with crowding of the teeth and
an underdevel opment 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 skulls. Two views are shown in Fig. 73. The skulls belong in the pre-Columbian period.
Note the splendid design of the face and dental arches and high perfection of the teeth.
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FIG. 73. The large collections of skulls of the ancient Mann 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 racesis
the evidence of arapid decline in maternal reproductive efficiency after an abandonment of the native
foods and the substitution of foods of modern civilization. Thisis 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 of food in accordance with the tradition and accumul ated wisdom
of their tribes. As among the various archipelagos and island dwellers of the Pacific, great emphasis
was placed upon shell fish. Much effort was made to obtain these in large quantities. In Fig. 74
(lower), will be seen two boys who have been gathering sea clams found abundantly on these shores.
Much of the fishing is done when the tide is out. Some groups used large quantities of the species
called abalone on the West Coast of Americaand pauain New Zealand. In Fig. 74 (upper), aman, his
wife and child are shown. The father is holding an abalone; the little girl is holding a mollusk found
only in New Zealand, the toharoa; the mother is holding a plate of edible kelp which these people use
abundantly, as do many sea bordering races. Maori boys enjoy a species of grubs which they seek
with great eagerness and prize highly. The primitive Maori use large quantities of fern root which
grows abundantly and is very nutritious.
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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 devel oped calisthenics and systematic physical exercise to so
high a point as the primitive Maori. On arising early in the morning, the chief of the village starts
singing a song which is accompanied by a rhythmic dance. Thisis 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 aremarkably beneficia effect in not only developing deep breathing, but in
developing the muscles of the body, particularly those of the abdomen, with the result that these
people maintain excellent figures to old age.

Sir Arbuthnot Lane (2) said of this practice the following:

Asto daily exercise, it is shown here that every person capable of movement can benefit by
it, and | am certain that the only natural and really beneficial system of exerciseis that
developed through long ages by the New Zealand Maori and their race-brothersin other lands.

The practical application of their wisdom is discussed in Chapter 21.
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The Maori race developed a knowledge of Nature's laws and adopted a system of living in
harmony with those laws to so high a degree that they were able to build what was reported by early
scientists to be the most physically perfect race living on the face of the earth. They accomplished
this largely through diet and a system of social organization designed to provide a high degree of
perfection in their offspring. To do thisthey utilized foods from the sea very liberally. The fact that
they were able to maintain an immunity to dental caries so high that only one tooth in two thousand
had been attacked by tooth decay (which is probably as high a degree of immunity as that of any
contemporary race) is a strong argument in favor of their plan of life.
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Key to Route Followed in Peru

1. Panama 10. Huaura 19. San Rosa
2. Buenaventura 11. Chimbote 20. Cuzco
3. Manta 12. Santalsland 21. Cdca
4. Guayaquil 13. Chiclayo 22. Manchu Piccu
5. Tdara 14. Eten 23. Huancayo
6. Tryjillo 15. Huaraz 24. Oroya
7. Cdlao 16. Arequipa 25. Perene
8. Lima 17. Lake Titicaca
9. Huacho 18. Juallanca
TABLE OF CONTENTS
Chapter 13

ANCIENT CIVILIZATIONS OF PERU

| N THE foregoing field studies among primitive races we have been dealing chiefly with living

groups. Since the West Coast of South America has been the home of several ancient cultures, it is
important that they be included with the living remnants of primitive racial stocks, in order to note
the contributions that they may make to the problem of modern degeneration. The relationship
between the Andes Mountain Range and the coast and the sea currentsis such that there has been
created a zone, ranging from forty to one hundred miles in width between the coast and the
mountains, which for a distance of over athousand milesis completely arid. The air currents drifting
westward across South America from the Atlantic carry an abundance of moisture. When they strike
the eastern foothills of the Andes they are projected upward into aregion of constant cold which
causes the moisture to be precipitated as rain on the eastern slopes, and as snow on the eastern
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Cordillera Range. Hence the name of the eastern range is the White Cordillera, and that of the
western range, which receiveslittle of thisrain, isthe Black Cordillera. Between these two rangesis a
great plain, which in the rainy season iswell watered. The great civilizations of the past have aways
utilized water from the melting snow through irrigation ditches with the result that a vast acreage was
put to agricultural uses.

The Humboldt Current which sweeps northward from the southern ice fields and carries its chilly
water almost to the equator has influenced the development of the West Coast of South America. The
effect of the current on the climate is generally noticeable. One of the conspicuous resultsisthe
presence of a cloud bank which hovers over the coastal area at an altitude of from one thousand to
three thousand feet above sea level for several months of the year. Back from the coast these clouds
rest on the land and constitute a nearly constant fog for extended periods. WWhen one passes inland
from the coast up the mountains he moves from a zone which in winter is clammy and chilly, into the
fog zone, and then suddenly out of it into clear sky and brilliant sunlight. It is of interest that the
capital, Lima, is so situated that it suffers from this unhappy cloud and fog situation. When Pizarro
sent acommission to search out alocation for his capital city the natives commented on the fact that
he was selecting a very undesirable location. Either on the coast or farther inland than Limathe
climate is much more favorable, and these were the locations in which the ancient civilizations have
left some very elaborate foundations of fortresses and extended residential areas. The great expanse
of desert extending from the coast to the mountains, with its great moving sand dunes and with
scarcely asign of green life, is one of the least hospitable environments that any culture could choose.
Notwithstanding this, the entire coast is a succession of ancient burial mounds in which it is estimated
that there are fifteen million mummies in an excellent state of preservation. The few hundred
thousand that have been disturbed by grave robbersin search of gold and silver, have been left
bleaching on the sands. Where had these people come from and why were they buried here? The
answer isto 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. The lack of present
appreciation of thisfact is evidenced by the absence of flourishing modern communities,
notwithstanding the almost continuous chain of ancient walls, fortresses, habitations, and irrigation
systems to be found along this coast. The Humboldt Current coming from the ice fields of the
Antarctic carries with it a prodigious quantity of the chemical food elements that are most effectivein
the production of avast population of fish. Probably no place in the world provides as great an area
teeming with marine life. The ancient cultures appreciated the value of these seafoods and utilized
them to the full. They realized also that certain land plants should be eaten with the sea foods.
Accordingly, they constructed great agueducts used in transporting the water, sometimes a hundred
miles, for the purpose of irrigating river bottoms which had been collecting the alluvia soil from the
Andes through past ages. These river beds are to be found from twenty to fifty miles apart and many
of them are entirely dry except in the rainy season in the high Andes. In the river bottoms these
ancient cultures grew large quantities of corn, beans, squash, and other plants. These plant foods were
gathered, stored, and eaten with seafoods. The people on the coast had direct communication with
the people in the high plateaus. It is of more than passing interest that some twenty-one of our
modern food plants apparently came from Peru.

Where there is such a quantity of animal lifein the seain the form of fish one would expect to find
the predatory animals that live on fish. One group of these attack the fish from the air and they
constitute the great flock of guanayes, piqueros and pelicans. For a thousand miles along the coast,
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these fish-eating birds are to be seen in great winding queues going to and fro between the fishing
grounds and their nesting places. At other times they may be seen in great clouds, beyond
computation in number, fishing over an area of many square miles. On oneisland | wastold by the
caretaker that twenty-four million birds had their nests there. We passed through a flock of the birds
fishing, which the caretaker estimated to contain between four and five million birds. On oneisland |
found it impossible to step anywhere, off the path, without treading on birds nests. It is of interest
that a product of these birds has constituted one of the greatest sources of wealth in the past for Peru,
namely, the guano, which is the droppings of the birds|eft on the islands along the coast where they
have their nests. Through the centuries these deposits have reached to a depth of 100 feet in places.
When it isrealized that only one-fifth of the droppings are placed on the islands, it immediately raises
the great question as to the quantity of fish consumed by these birds. As high as seventy-five fish
have been found in the digestive tract of asingle bird. The quantity of fish consumed per day by the
birds nesting on this one island has been estimated to be greater than the entire catch of fish off the
New England coast per day.

In addition to the birds, a vast number of sealions and seals live on the fish. The sealions have a
rookery in the vicinity of Santa Island, which was estimated to contain over amillion. These
enormous animals devour great quantities of fish. It would be difficult to estimate how far the fish
destroyed by this one group of sealionswould go toward providing excellent nutrition for the entire
population of the United States. The guano, consisting of the partially digested animal life of the sea,
constitutes what is probably the best known fertilizer in the world. It is thirty-three times as efficient
as the best barnyard manure. At one time it was sent in shiploads to Europe and the United States, but
now the Peruvian Government is retaining nearly all of it for local use. They have locked the barn
door after the horse was stolen, figuratively speaking, since the accumulation of ages had been
carried off by shiploads to other countries before its export was checked. At the present time all
islands are under guard and the birds are protected. They are coming back into many of the islands
from which they had been driven and are re-nesting. Birds are given two or three years of undisturbed
life for producing deposits. These 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 carefully wrapped in many layers of raiment often beautifully spun.
With the mummies articles of special interest and value are usually buried. Implements used by the
individualsin their lifetime were also put in the grave. With afisherman there were placed his nets
and fishing tackle. Almost always, jars containing foods to supply him on hisjourney in the transition
to afuture life were left in the tomb. In some of the cultures the various domestic and industrial
scenes were reproduced in pottery. These disclosed a great variety of foods which are familiar to us
today. Even the designs of their habitations were reproduced in pottery. Similarly their methods of
performing surgical operations, in which they were very skillful, were depicted. Fortunately, the
different cultures had quite different types of pottery aswell as quite different types of clothing. This
makes it possible to identify various groups and indicate the boundaries of their habitations.

Their engineering feats disclosed skill in planning fortresses. Their forts were probably
impregnable from assault in that day. The materials used for building their temples, abodes, and
fortifications differ somewhat in various locations. Throughout the greater extent of the coast of Peru,
the walls of buildings were made of adobe often many feet thick and sometimes sixty feet high. They
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had walled cities protected by inner and outer lines of fortifications. It is particularly significant that
the hardest metals that they are known to have had were copper and bronze. Silver and gold were
quite plentiful. Their surgical instruments were flints and the operations that they were able to
perform with these instruments were very remarkable. An important instrument in warfare consisted
of aclub with a star on the end made of copper or stone. With this the opponent's skull was crushed
in. One of the amazing features in the various collections of skullsisthe large number that show the
results of surgical operations. These operations were apparently done for the purpose of saving the
life of the individual. The procedure was to remove a section of bone in the center of the depressed
area and raise the depressed edges surrounding that area. The fact that alarge number of these show
abundant evidence of healing and repair clearly indicates that the individual lived for an extended
period following the operation. In some cases, the opening is apparently entirely closed in with new
bone. Some of these trepanning operations removed a quantity of bone over an arealarge enough for
a human hand to pass through. A group of these operated skulls are shown in Fig. 75. The owner of
the one on the lower row, left, probably died following the operation, as there is no evidence of
repair. The others show good healing, which in someis very extensive. A study of these trephined
skulls reveals that 62 per cent lived for months or years. In Fig. 75 (lower right), is seen a skull which
shows alarge operation. A part of the surgical procedure was to place a plate of gold over the
opening in the skull for protection. One of these is shown 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.
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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) asa
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 agold 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 surgeons in amputations isillustrated by the pottery reproductions of amputated
parts. One of these, for example, shows a man with an amputated foot holding the stump of hisleg
with one hand while putting on a sock over the end of the stump with the other hand. The technic of
amputation is shown in pottery formin Fig. 77. A serious disease of the foot is suggested, requiring
amputation of the leg, high up. Note how the thigh bone was cut so as to provide a fleshcovered
stump. Below in Fig. 77 is shown a healed oblique fracture with good adaptation.
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FIG. 77. The skill of the ancient surgeonsin plastic and bone
surgery isillustrated 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 boneis cut. In the lower view good healing is shown
of adifficult oblique fracture.

When the Spaniards arrived to carry forward the conquest of Peru they found the entire coastal
area and upper plateaus under the control of a culture organized under the Incarulers. Prior to the
domination of that culture, which had its origin in the high plateau country, several other cultures had
developed along the coast in succeeding eras of domination. In northern Peru the Chimus developed a
great culture that extended over along period of time. Their capital city was at Chan Chan, inland
from the present coastal port of Saliverry and near Trujillo. This city is estimated to have contained a
million people. The argument is sometimes presented that at the time these ancient cultureslived the
coastal areas were not arid desert but well supplied with rain. That thiswas not so is clearly
evidenced by the fact that the walls were built of stucco made by mixing water with the available
sand and rubble either in continuous molds or in blocks that were built into the fort. Since these
blocks were only sun-dried they had very little resistance to rain. In this rainless desert land they have
continued to stand through many centuries, many of them probably through several thousand years.
There has been a vast change in the walls of the ruined city of Chan Chan within a decade and a half.

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

It was, of course, the wealth of the ancient cultures that spurred on the conquistadors. It isvery
difficult to estimate the per capita quantity of gold available in those early cultures. That gold and
silver were abundant is evidenced by the extensive use that was made of these metals for covering the
walls of rooms and decorating public buildings with massive plates, sometimes entirely encircling a
building and the walls of its various rooms. A considerable quantity of gold and silver has been taken
from the burial mounds. One burial mound is reported to have yielded between six and seven million
dollars worth of gold. So great has been the activity of the grave robbers that the Peruvian
Government has placed a ban on this enterprise though for a period it was alowed on condition that a
stated percentage was given to the Government.

One of the principal characteristics of the Chimu culture of the coastal area of northern Peru is
shown in the type of pottery they produced. All articles were redlistic in design. The pots show
hunting scenes, fishing and domestic scenes, asillustrated above. They were very skillful in
reproducing features in nearly natural size. Many thousands of these portrait jars have been taken
from the mounds of this district. The local museum in the vicinity of Chan Chan, under the skillful
direction of Mr. Larco Herrera at Chiclyan was reported to contain over twenty thousand jars and
specimens taken from the mounds.

To the south of the domain of the Chimu culture, avery strong culture was built up with very
different characteristics known as the Naska. While many of their habits of life, including their
methods of providing food, were similar to those of the Chimu culture, they were unique in the
designs of their pottery, which were characterized by being allegorical. They used elaborate color
designs and fantastic patterns. Very little is known as yet of the meaning of much that they have |eft.
While sundials of ancient design and build have been found in many parts of Peru, it is not known to
what extent they developed a knowledge of astronomy. The pilot of the plane that flew us from Lima
to Arequipatook us over some very strange architectural designs of geometrical patterns which he
had discovered and which he suggested had not been reported upon nor interpreted. | photographed
some of these from the air. The straight lines constituting the sides of some of the geometric figures
are over athousand feet long and reveal a precision of the angles and a straightness of the ground
structures which indicate the use of competent engineering 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 the ancient cultures which were buried along the coast. In other
parts of the world, where Nature had provided the sea with an abundance of sea life which was being
utilized by native races, | found quite routinely excellent physical development with typical broad,
well-developed facial forms and dental arches with normal contours. In each of these groups, the
people have reproduced quite closely the racial type in practically all members of the group. | have
emphasized with illustrations this fact in connection with the Melanesians and Polynesians on eight
archipelagos of the Pacific Ocean, the Malay races on the islands north of Australia, the Aborigines
of Australiaaong the east coast; also the Gaelics in the Outer Hebrides, and the Eskimos of Alaska.
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The activity of grave robbersin the ancient burial mounds has |eft skeletons strewn helter skelter
where many of them have been weathering, probably for years. While many of these had apparently
been deliberately smashed, large numbers 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
could see the white bleaching bones, particularly the skulls, dotted the landscape. Since there were
severa distinct cultures, | endeavored to make a cross section study of a number of these burial
grounds in order that afair average of specimens might be obtained. The skulls were handled by me,
personally, and large numbers of them were photographed. As | have mentioned, it was the ancient
custom when making the burials to inter objects that were of special interest to the individuals,
including the implements with which he had worked. Fishermen's skulls are shown in Fig. 78 with
their nets. It will be noted that all these arches are broad and wide, that the third molars are well
formed and almost always well developed, and in good masticating position. Notwithstanding the
long period of interment the fabrics buried with these people were often in aremarkably good state of
preservation. Even the hair was well preserved. A characteristic of the method of preparation for
burial involved placing over the teeth a preparation that was held in position by a strip of cloth which
cemented the teeth quite firmly to this strip with the result that when the mummy cases were torn
open the removal of this bandage removed the straight rooted teeth, and therefore large numbers of
the skulls that were bleaching on the sandy wastes were without the straight rooted teeth. Of course,
these would readily tumble out at the slightest jar, after the mummified tissues had decomposed from
exposure. The teeth lost in thisway would include practically all of the upper and lower incisors,
some of the bicuspids and third molars.
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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 skullsin succession | did not find one with
the typical deformities of our moderns.

Since our study was primarily concerned with the shape of the dental arches and facial form, these
characteristics could be studied and recorded with the straight rooted teeth removed. Fortunately,
there are some excellent collections of skullsin museums in Peru, with the skulls in position where
they can be readily studied for the shape of the dental arches. When we have in mind that from 25 to
75 per cent of individualsin various communities in the United States have a distinct irregularity in
the development of the dental arches and facial form, the cause and significance of which constitutes
one of the important problems of this study, the striking contrast found in these Peruvian skulls will
be seen to constitute a challenge for our modern civilizations. In a study of 1,276 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 that this problem isrelated directly
to nutrition, and chiefly to nutrition in the formative period, and, as we shall see, to avery early part
of the formative period, we have here evidence of a system of living that is very closely in accord
with Nature's fundamental laws of reproduction. Several studies have been made dealing with the
incidence of dental caries or tooth decay among these ancient cultures. The author of "Bird Islands of
Peru" (1) states that in his examination of fifty mummiesin succession he found only four with atooth
with dental caries. Thisagainisin striking contrast to our modernized communities in which from 95
to 100 per cent of all the members of a community group suffer from dental caries. | have shown in
connection with the Indians of the western coast of Canadathat in six highly modernized
communities where the Indians were using white man's foods, 40 per cent of all the teeth had been
attacked by dental caries. A similar high percentage was found in the Indians now living in Florida.
The ancient burialsin southern Florida revealed apparent, complete immunity. These were pre-
Columbian burials.

The skill of the primitive cultures of Peru in engineering as evidenced by the irrigation systems has
always been a subject of amazement to modern engineers. | visited in avalley fifteen miles from the
Santa River an ancient agueduct which was said to be a hundred mileslong. Our guide informed me
that he had walked in it for thirty-five miles. With its even grades, overflows and auxiliary channels
for distribution, its adaptation to the area to be watered, and the skill with which it was cut through
rock shoulders and its retaining walls built, it constitutes a monument to engineering ability. Modern
engineers have estimated that this aqueduct could deliver sixty million cubic feet of water aday. In
Fig. 79 will be seen a section where it has been carried through a rock cutting and beyond will be
seen aretaining wall used to carry the flume aong the sheer face of arock. The modern inhabitants
of this community have carried away this retaining wall for use in the foundations of their huts.
Below, in Fig. 79, will be seen adistrict of many hundreds of acres, possibly athousand, where the
fields are laid out just as they were left hundreds of years ago when the primitive people were driven
from this habitat. All thisvalley needsis water.
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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 avalley covering thousands of acres
once made fertile by irrigation but now an arid desert.

In order to reach the burial placesit was necessary to drive many hundreds of miles over the arid
desert inland from the coast. We were exceedingly fortunate in having as our interpreter and guide
Dr. Albert 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
secluded places, together with the kindness and hel pfulness of the Peruvian Government officialsin
amost all localities, we were able to obtain much valuable information. In an estimate of this culture
not only their arts, but their scientific skill should be included.

Since the primary object of this quest was to learn of the efficiency of these primitive peoplein the
art of living in harmony with Nature's laws and their methods for accomplishing this, it was desirable
to find, if possible, some living descendants of these people to gain from them the information that
had been handed down. We were told that there were afew villagesin an isolated section of the coast
in northern Peru where the inhabitants claimed descent from the ancient Chimu cultures of that area.
This group was characterized by aflattening of the skull at the back which classified them as short
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heads and is readily identified. We were very fortunate in having the assistance of Commander

Daniel Matto of the Peruvian Army. He was able to utilize the police facilities for locating typical old
residents who could tell us much of the story of their race and its recent history asit had been handed
down by word of mouth. In Fig. 80 will be seen one of these nonagenarians. He told us of incidents
that had been related to him by his great-greatgrandfather and by the old people of that area, of the
coming of Pizarro four hundred years ago. The height of this man can be judged as heis seen
standing beside Mrs. Price, who is five feet three. His head is shown both front and side view,
revealing the flattened surface at the back. An ancient skull with typical flattening is also shown.
Fortunately these people are living very closely in accordance with the customs of their ancestors.
They are fisherfolk, with a hardihood and skill that isin striking contrast with the lethargy of the
modernized groups. Their fine physical development, the breadth of their dental arches and the
regularity of their facial features arein striking contrast to the characteristics noted among individuals
in the modernized colonies. In Fig. 81 will be seen typical 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 hishead is similarly flattened.

file://IC|/Archivos¥%20de%20programa/eM ule/Incomin...ODegenerati on%20by%20Weston%20Price/0200251h.html (176 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

FIG. 81. Some descendants of the ancient Chimu culture are
still living in afew fishing villagesin the north of Peru. They
live, as did their ancestors, largely on the seafood. 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 inspiring. Even though the surf was
rolling in great combers they did not hesitate to go out in either their small crafts carrying one
individual or in their large sailboats carrying a dozen men. The abundance of thefishin thisdistrict is
demonstrated by the large catch that each succeeding boat brought to shore.

At the time the Spanish Conquistadors arrived in Peru one of the most unique of the ancient
cultures held sway over both the mountain plateaus and the coastal plains from Santiago of Chile
northward to Quito, Equador, a distance of about 1200 miles. This culture took its name from the
ruling emperors called Incas. The capital of their, great kingdom was Cuzco, a city located between
the East and West Cordillera Ranges of the Andes. These parallel ranges are from fifty to two
hundred miles apart. Between them is situated a great plateau ranging from 10,000 to 13,000 feet
above the sea. The mountain ranges are snow-capped and include in Peru aone fifty peaksthat are
over 18,000 feet in atitude, ranging up to 22,185 feet in Mount Huascaran. Only Mount Aconcagua
in Chileis higher. It is 23,075 feet--the highest mountain in the Americas. The air drift is across
South America from east to west, carrying vast quantities of water received by evaporation from the
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Atlantic Ocean. This moisture is precipitated rapidly when the clouds are forced into the chill of the
higher Andes. In the rainy season the great plateau areais frequently well watered, though not in
sufficient quantity to meet the needs of agriculture for much of the territory. In the past the
precipitation has been supplemented by vast irrigation projects using the water from the melting
snows. It is estimated that the population ruled over by the reigning Incas at the time of the coming of
the Spaniards reached five millions.

It is probable that few, if any, of the ancient or modern cultures of the world have ever attained a
more highly perfected organization of society than had this Inca culture. The ruling Incawas a
benevolent despot, and according to history unique in that he practiced most diligently all of the laws
he promulgated for his people. There was no poverty, want or crime. Every man, woman and child
was specifically provided with all necessities. The entire amount of tillable land was divided so that
every man, woman and child had his assigned parcel. Everyone worked as assigned by the proper
official. Whileit is not appropriate here to go into details, it isimportant that we have a bird's eye
view of this great culture for which | will quote a paragraph from Agnes Rothery's " South America,
The West Coast and The East." (2)

The people who erected this temple lived in order and health, under the most successful
communism the world has ever seen. Their land was divided into three portions--one portion
for the Inca, one for the Sun, and one for the people, with seventy square meters for every boy
and thirty-five for every girl. The live stock and implements were similarly apportioned and
the land was ploughed, planted, and the crops gathered in strict rotation. First the fields of the
Sun were cultivated, and then the land of the aged, the sick, widows, and orphans was tended,;
then the lands of the people, neighbors assisting one another; and last of all the lands of the
Inca, with songs of praise and joy, because this was the service of their King. To every living
soul was given histasks, according to his physical and mental capacities. He was prevented
from overwork, prohibited from idleness, cared for in illness and old age. Children were taken
by the Government when they were five and trained to the profession where they were most
needed. There was no hunger, no crime in the whole empire.

The Inca held his kingly office over the docile, industrious, and contented mass not only
through hisroyal blood, but through his wisdom and kindnessin caring for and guiding his
subjects, his bravery in war, and his statesmanship at home. Although he set an exampleto his
subjects by following every law which he promulgated (astonishing idea to our modern
lawmakers!), he lived, as became his rank, in luxury. In his garden were rows of corn moulded
from pure gold with leaves of pure silver, and atassel of spun silver, asfine as silk, moving in
theair. LIamas and apacas, life-sized and cunningly fashioned from the same metal, stood
upon hislawns, as they did in the courts of the Temple of the Sun.

Cuzco, the capital, is reported to have housed about two hundred thousand people at the time of the
Spanish Conquest. It is situated on a branch of the Urabamba River in abeautiful valley surrounded
by fertile mountain sides and towering snow-capped pinnacles. The Urabamba River drains alarge
area of the plateau lying to the south of Cuzco and has cut a magnificent gorge through the southern
range of the Andes where it passes from the plateau to the eastern watershed and thence to the
Amazon. A little to the south of Cuzco the eastern and the western ranges of mountains approach and
combinein acluster of magnificent pinnacles and intervening valleys and gorges, that are to be
equalled by no mountain scenery in the world. Today, aimost all travel from the Andean Plateau
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north of thisregion, aswell asfrom all areas along the coast, must proceed to the coast, thence down
the coast by boat to the port of Mollendo which is often dangerous or impossible of approach because
of the heavy seas. The journey is made by train up through Arequipa and over the western Cordillera
Range of the Andes into the plateau country and from there northward to Cuzco. So great isthis
natural barrier that the detour requires many days, and the crossing of several divides ranging from
fourteen to sixteen thousand feet above the sea. This was not necessary for the Incas who had built
roads and suspension bridges through these mountains from Cuzco to all parts of the great empire. It
Isin this mountain vastness that the Inca rulers had constructed their most superb fortresses. While
the early Spanish conquerors of the country knew that the nobility had great defenses to which they
might retreat, the location of the fortresses was not known. Their greatest fortress was discovered and
excavated by Professor C. W. Bingham of Y ale, under the auspices of Yale University and the
American Museum of Natural History. Thisfortress and retreat is now world famous as Macchu
Piccu, and probably represents the highest development of engineering, ancient and in some respects
modern, on the American continent.

We are particularly concerned with the type of men that were capable of such great achievement,
since they were required to carry forward their great undertakings without the use of iron or the
wheel. While the great Inca culture dominated the Sierras and the coast for several centuries prior to
the coming of the Spanish, and while they had their seat of government and vast agricultural
enterprisesin the high Sierras, it is of specia interest that many of the most magnificent monuments
remaining today in stone were not constructed by the Inca culture, but by the Tauhuanocan culture
which preceded the Inca. The Incas were a part of the Quechu linguistic stock, while the
Tauhuanocans were a part of the Aymara linguistic stock. The Incas had their capital in the high
plateau country about the center of Peru. The earlier Tauhuanocan culture centered in southern Peru
near Lake Titicaca where their most magnificent structures are to be found today. One of the largest
single stones to be moved and put into the building of agreat temple in the history of the world isto
be found near Lake Titicaca. According to engineers, there is no quarry known in an easily reached
locality where such a stone could be quarried. It is conjectured that it was brought two hundred miles
over mountainous country. It isimportant to note that many magnificent structures, evidently
belonging to this ancient Tauhaunocan culture, are found distributed through the Andean Plateau
from Boliviato Equador. Their masonry was characterized by the fitting together of large stones
faced so perfectly that in many of the wallsit was difficult to find a crevice which had enough space
to alow the passage of the point of my pen knife, notwithstanding that these stones were many-sided
with some of them fifteen to twenty feet in length. In Figure 82 above will be seen a section of wall
of the great fortress Sacsahuaman overlooking Cuzco. Modern engineers seem unable to provide a
satisfactory answer as to how these people were able to cut these stones with the limited facilities
available, nor isit explained how they were able to transport and hoist some of their enormous
monoliths. The walls and fortress of Macchu Piccu, as well as the residences and temples, were built
of white granite which apparently was taken from quarriesin the bank of the river Urabamba, two
thousand feet below the fortress. Without modern hoisting machinery, how did they raise those
mammoth stones? In Fig. 82 below is shown atypical section of wall. One stone shown has twelve
faces and twelve angles, all fitting accurately its boundary stones. It is as though the stones were
plastic and pressed into a mould.
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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 sealevel. The banks of thisriver are protected for long distances by ancient stone
retaining walls. The native Indians live and herd their flocks of llamas and alpacas up near the snow
line, largely between 15,000 and 18,000 feet. The Incas and their descendants now occupying the
high Sierras in the Andes have been thrifty agriculturists. They turn the soil with avery narrow, long,
slender bladed spade which they force into the ground, and with which they pry the ground up in
chunks. They then break up the chunks. These spades were originally made of copper which they
mined themselves. Cuzco is the archeological capital of South America, but its glory isin the ancient
fortresses and temples, rather than in the modern structures. As one passes through the streets, he will
note that in many instances the foundations and parts of the walls of many of the modern Spanish
cathedrals and public buildings are of old Inca construction, of fine stone 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 conditions. The following is
guoted from the West Coast Leader, published in Lima, dated July 20, 1937: "Of atotal 3,600 houses
in the city of Cuzco 900 are without water or drainage; 2,400 are without light (windows) and 1,080
completely lack any sanitary systems. It is not surprising, therefore, that in some years the death rate
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exceeds the birth rate.

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

Earthquakes are very frequent in the Andes. We experienced several while in Peru. One of these
opened up a cave in the mountainside in the Urabamba Valley near which we were making studies.
The cave had just been explored and a number of ancient burials found. | was able to examine a
number of skulls from this cave which apparently represented a pre-Spanish period. The date of the
burials could not be determined. The skulls were interpreted as belonging to an early Indian period.
In Fig. 83 may be seen two typical skulls. Note the broad sweep of the dental arches and freedom
from tooth decay. The third molars (wisdom teeth) are well developed and in normal position for
mastication. These are typical of the entire group found in this burial place. It isvery evident that
these individual s were provided with an adequate nutrition throughout the formative and growth
periods, as well as during their adult life. Thisis significant because of the limited variety of foods
easily obtainable for the people in the high plateau country of the Andes.

FIG. 83. Typica skulls of High Sierra Indians from arecently
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 devel oped superb
physical bodiesin each of the several cultures. This development had been brought about in spite of
the bad conditions prevailing with arid desert land extending from the coast to the mountains, and in
spite of the severe climate of the high Sierras. The people utilized the wide variety of animal life from
the sea in conjunction with the excellent plant foods grown in the river basins with the aid of
irrigation. Over twenty of our common plants had their origin in ancient Peru. In the high Sierras,
their animal foods were largely limited to the llama, alpaca and wild animals. Each household,
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however, maintained a colony of guinea pigs. Owing to the difficulty of boiling in the high altitudes,
they found it necessary to roast their cereals and meats. Their vegetable foods included potatoes,
which were preserved in powder form by freezing and drying and pulverizing. Corn and several
varieties of beans and quinuawere their principal cereals. The latter isasmall seed of very high
nutritive value.
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Chapter 14

|ISOLATED AND MODERNIZED PERUVIAN INDIANS

| N ORDER to understand the living descendants of the ancient residents of the high Andesitis

essential that we know their environment. Their climate is cold at night the year around. While during
the winter the snow is deep in the high mountains, there is very little on the plateau, since Peru is near
the equator extending from 5 to 16 degrees south latitude. The sunshine is bright and warm evenin
winter. Consequently they have pasturage for their animals the year around.

The only native domesticated animals of the Andean Plateau are the llama and the al paca. Both of
these belong to the camel species, as does the vicuna. The llamaisthe Indians' beast of burden in the
Andes. Only the males are used. The animals are very docile and respond with gentleness when
treated with kindness. One continually marvels at the ease with which the Indian guides his |oaded
caravan with soft words or motions, never with harshness. The Ilama has many unique features as a
beast of burden. It forages as it moves along and consequently must be driven very slowly. Each
animal will carry a burden not exceeding a hundred pounds, and if moreis placed on its back it will
immediately lie down until the extraburden is removed. The |lama has broad doubletoed feet like the
camel which make it very sure-footed. It requires no shoeing and exceedingly little care. It can thrive,
however, only in the high altitudes. The wool of the llamais coarse and is used for heavy, rough
garments. The alpacais alittle smaller than the |lama and produces a very heavy wool of fine quality.
Accustomed as this animal isto the severe cold and the high altitudes, as well as to the rain and sun,
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its fleece is both durable and warm. It is used extensively throughout the world for suits for aviators.
The native colors vary from white to bluish tints and from light to very dark browns. It accordingly
provides very stable colors for weaving directly into ponchos and native apparel. The vicunaisa
much smaller animal than either the [lama or alpaca. It has one of the most highly prized coats of fur
produced anywhere in the world. This animal has never been domesticated; vast herds have lived
wild on the high slopes of the Andes mountains. The demand for vicuna fur became so great that a
million and a half of these animals were slain in one year to obtain their fur pelts. The result is that
the Peruvian Government has now completely forbidden their destruction. The garments of the ruling
class of the Incas were made of the vicuna wool.

One of the important objectives of my trip to Peru was to find and study, if possible, some
descendants of these Andean stocks. Fortunately, large numbers of the Aymara 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 methods of living. They constitute the principal native
populations in the vicinity of Lake Titicaca and the high mountain plateaus of southern Peru and
northern Bolivia. | have always encountered difficulty in persuading the native peoples to allow
themselves to be photographed in their primitive costumes. They are usually willing to be
photographed provided one will wait for them to put on some modern garment.

| am reminded of an experience on one of the South Sea |slands where there was need for roads,
but no money with which to build them. Laws were passed by the chiefs that anyone approaching a
highway in native garb where he might be seen by aforeigner was subject to arrest and to payment of
afine which had to be worked out as labor in building roads. Of course, on that island no one would
allow himself to be photographed without some modern clothing. One boy presented himself wearing
asingle garment, aman's full dress vest, which had evidently reached the island in a missionary
barrel.

The hats in the picturesin Fig. 84 are of native design and manufacture. They are made of fur and
are like our modern derbiesin construction.
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FIG. 84. Descendants of the Tauhuanocans who were the
most famous ancient workersin 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 isimportant to note the roundness of the features of the Aymaras, the wide development of the
nostrils for air intake and the breadth of the dental arches. Many of them had been transported severa
hundreds of milesto a coffee plantation because of their adeptness and skill in sorting imperfect
coffee beans from the run. As| watched them | found it difficult to move my eyes fast enough to
follow their fingers and pick out from the moving run the undesired or imperfectly formed kernels.
This revealed a superb development of coordination. The wisdom of these Aymarasis discussed in
Chapter 21.

| was very anxious to study the Incasin different parts of the high Andes, particularly some of the
original type in the vicinity of Cuzco, their ancient capital. Throughout the Andean Plateau, the
Indians from the higher elevations bring down their wares on market days to exchange with Indians
from other localities, as well asto meet and visit with their friends. They are very industrious and one
seldom sees a woman, either shepherding the stock or carrying a burden, who is not busily engaged in
spinning wool. While their wool is obtained in part from sheep that have been imported, a great deal
of it is obtained from the alpacas which, like the [lamas, are raised in the high altitudes where the
Indians always prefer to live. | was fortunate in making contact with several groups of Indiansin high
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atitudes through the kindness of the prefects. A group of Indians from the high mountains of the
Urabamba Valley near Cuzco is shown in Fig. 85. An examination of this group of twenty-five
revealed the fact that not one tooth had been attacked by dental caries and that, at 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 al day at high
altitudes in the manner shown at the lower right.

In Fig. 85, lower right, may be seen atypical Indian of the Andes carrying a heavy load. The
Indians of thisregion are able to carry al day two hundred to three hundred pounds, and to do this
day after day. At several of the ports, these mountain Indians have been brought down to the coast to
load and unload coffee and freight from the ships. Their strength is phenomenal.

In approaching the study of the descendants of the Inca culture, it isimportant to keep in mind a
little of their history and persecution under the Spanish rule. To this day they are bitter against the
white man for the treachery that has been meted out to them on many occasions. Their leader was
seized under treachery. The agreement to free him, if the designated rooms were filled with gold as
high as a man could reach, was broken and their chief killed after the gold was obtained. It is
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recorded that some six million of them died in the mines under forced labor and poor foods under the
lash of their Spanish oppressors. In many places they still keep themselves aloof by staying in the
high mountains of the Andes with their flocks of llamas and alpacas. They come down only for
trading. Asin the past, they still weave their own garments. Indeed, they provide practically al of
their necessities from the local environment. Their capacity for enduring cold is wonderful. They can
sleep comfortably through the freezing nights with their ponchos wrapped about their heads and with
their legs and feet bare. They wear two types of head cover, one inside the other. Several individuals
are seen in Fig. 85. Many of them have faces that show strong character and personality.

The women of this district wear felt hats which can be turned up or down according to the weather.
Fine examples of weaving were worn by the women.

In Fig. 86 will be seen two young men who had just come down from the high mountainsto a
government school. The one in the lower photograph is still wearing his native costume. The onein
the upper has discarded his native costume for white man's trousers. Note the fine development of his
chest, the splendid facial development and fine teeth and dental arches. It isimportant to keegpin
mind that these people are living in ararified atamosphere and that, because of the high atitude, they
need greater lung capacity and stronger hearts than do the people living at sealevel. Theratio of
oxygen content is reduced about half at 10,000 feet.

FIG. 86. The chest development, of necessity, must have
large lung capacity for living in the rare atmosphere of the
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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. Note 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
as these wear the teeth down.

FIG. 87. The superb facial and dental arch development of
these high Andean Indiansis 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 Ilamas and alpacas. The teeth
have avery 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 interesting scene. The Indians travel long
distances with their wares for exchange. They have no currency and exchanges are made by
bargaining.

Where these Indians have become modernized, the new generation shows typical changesin facia
and dental arch form as reported for the other groups. There is also a marked character reaction which
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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 isamouth breather because his nostrils are too
small to carry sufficient air. The girl at the upper right has a
badly underdevel oped chin and pinched nostrils. Both boys
below have badly narrowed arches with crowding teeth.

An important item in the life of the Andean Indians is the satisfaction they get from chewing cocoa
leaves from which is made our modern cocaine. In order to extract the alkaloid they chew with these
leaves the ash produced by the burning of a particular plant. This drug is chewed as tobacco, one
large quid will last for several hours. Practically every Indian carriesin alittle pouch a quantity of
these leavesin dried form. The effect of this drug isto increase their capacity for endurance. It makes
them unconscious of hunger and fatigue. Through our interpreter we frequently asked them regarding
the comfort or nourishment they obtained from the leaves and were told that they often preferred
these leaves to food when they were on a journey and carrying heavy loads. | was informed that they
can increase the quantity of the drug used to a point at which they are quite unconcious of pain and
able to endure injuries without suffering, and operations without discomfort. Since packets of these
leaves were found in the burials near the coast, it is clear that the drugs were used throughout Peru in
early times. It isalso of interest that several of the skulls taken from the cave in the high Andes, were
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found with trephine operations in the skulls similar to those found in the burials along the coast.

The physical perfection and development of the present and past Andean population has been
accomplished in spite of the difficulty of building and maintaining good bodily structure at the high
atitude where dairy products have not been and are not at present alarge part of the nutritional
program. In this regard the ancient and contemporary peoples of the Andes differ radically from the
present and past groups of people who live in the high valleys of Switzerland and Tibet where milk is
plentiful. The cow, sheep, horse and pig have been imported into the high Andean countries during
the last four hundred years since the Spanish Conquests, but they have not acclimatized easily. The
earlier cultures were of course, dependent upon the [lama, alpaca, wild deer, birds and guinea pig for
animal foods. While there have been vast burial mounds built and preserved in the coastal regions
where the absence of rain and the dry sand have added materially to their preservation, the rainy
seasons have established very different conditions for skeletal preservation in the high altitudes.
Nevertheless, alarge number of skeletonsin good state of preservation have been recovered.

The high Andean plateau extends throughout the length of Peru between the mountain chains. The
present Indian stock was studied in four different places in the high plateau country, the farthest north
being Huaras. In this areawe were materially assisted by the governor of the province who very
kindly sent messengers and brought down Indian families from high atitudes to the police
headquarters at Huaras. This placeis at an elevation of about 11,000 feet. We had an opportunity to
study also many who had come from the higher atitudes to the marketsto sell their wares. Huaras
liesin afertile valley that has been in contact with modern civilization for many decades. This
vicinity, therefore, provided awide range in classes of people, from Indians who are isolated to those
who are living in highly modernized groups. In addition to the opportunity for studying the older
peopl e there were opportunities for studying adolescents in the two high schools, one for girls and
one for boys. Some were pure-bloods who had been highly isolated in their formative and childhood
periods. The mixed-bloods had been considerably modernized. There were some whites. | was told
by the prefect and others who were well informed that there was quite a distinct difference between
the Indians who were living in the high northern Cordillera, the western Andean range called the
Black Mountains, and those living in the eastern range or White Mountains. The latter were
physically much better built and were least modernized. Typical 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 was Chiclayo. Thisdistrict is
unigue in large part because of the influence of the modern civilization at Limawith whichitis
connected by the railroad. The native market hereis very large and occupies about a mile of the main
street of the town, through which no traffic except pedestrian traffic can pass while the market isin
session. The town has been under the influence of the Spanish since the time of the Conquest. It has
many colonial buildings and alarge cathedral. It has not, however, accommodations for the influx of
tourists who come out of curiosity for the purchase of Indian wares. With the aid of the prefect, even
though no public accommodations were available, we were made very comfortable in the soldiers
barracks. As the Indians came down from the mountains to display and sell their wares, they were
brought to us at the barracks. Since this district has been in quite intimate contact with the nutrition of
the modernized capital, we found here many individuals showing typical degeneration of the teeth
and dental arches.
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The adaptation of racial characteristics to the environment in which they have developed is very
strikingly illustrated in the Indian cultures of the Amazon jungle district. We were very fortunate in
being able to make studies of some groups living at present as did their ancestors through countless
centuries in the Amazon basin. We were greatly pleased and impressed with the splendid physiques
and fine personalities of many of the individuals of the groups.

The abundance of rain, the fertility of the soil and the warm climate make plant growth most
luxuriant on the eastern slopes of the Andes. It is of interest that in passing from the capital, Lima,
across the desert stretch between the ocean and the mountains and then up the wall of the Andesto an
atitude of sixteen thousand feet and then down to the plateau at about twelve thousand feet and up
again over the eastern range and down into the Amazon basin, one has passed through the tropics,
temperate zone and sub-arctic zones with varieties of plant life corresponding to each. A distance of a
few hundred yards will often divide the limits of particular birds and flowers. When one reaches the
foothills of the Andes on the eastern side, heisin aregion of rushing streams teeming with fish, a
region of tropical fruits and vegetables. It isin this setting that some of the finest Indians we have
seen were enjoying life inits fullness. The type of shelter is very simple, indeed, consisting as it does
of aframework covered with banana and palm leaves. We were privileged to meet by specidl
arrangement about thirty of this tribe who had been brought from some distance by the officials of the
Perene Colony, owned and operated by the Peruvian Corporation. In Fig. 89 will be seen the chief
and one of the noble women of his retinue. They understood that they would have their pictures taken
and came dressed in royal regalia. Typical countenances are seen in Figs. 90 and 91. These people
have very kind faces with broad dental arches, and a high sense of humor. They decorated their faces
especially for their photograph. In the entire group associated with this chief | did not find asingle
tooth that had been attacked by dental caries. The fine dental arches areillustrated in Figs. 90 and 91.
Many of these young men had really noble countenances, such as would rate them as leadersin
modern science and culture.

atribe who came prepared to have their pictures taken in their
tribal regalia. Note the splendid features of both and the noble
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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.
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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, however, of the same racial stock, efforts to modernize had been in operation for
some time by amission. The food of this latter group had been distinctly affected by their contact
with the modern group. By reducing the animal foods, the change in physical efficiency, and
appearance of tooth decay, is most marked. In Fig. 92 above will be seen typical cases of rampant
tooth decay with extensive loss of the teeth. In Fig. 92 below are shown two of the first generation
following the adoption of the modernized type of diet in this group. Note the narrowing of the faces
with crowding of the teeth. Note the deformed dental arches.

file://IC|/Archivos¥%20de%20programa/eM ule/Incomin...ODegenerati on%20by%20Weston%20Price/0200251h.html (192 de 316)06/07/2006 7:50:08



Weston Price: Nutrition and Physical Degeneration; Table of Contents

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 these Amazon Jungle Indians included the liberal use of fish which are very
abundant in both the Amazon and its branches, particularly in the foothill streams; animal life from
the forest and thickets; bird life, including many water fowl and their eggs; plants and fruits. They use
very large quantities of yuccawhich is a starchy root quite similar to our potato in chemical content.
Thisis not the yucca of North America.

The Peruvian Indians, in the highlands and in the eastern watershed of the Andes, and also in the
Amazon Basin, have built superb bodies with high immunity to dental caries and with splendidly
developed facial and dental arch forms while living on the native foods in accordance with their
accumulated wisdom. Whenever they have adopted the foods of modern civilization and have
displaced their own nutrition, dental caries has been found to be wide-spread; and in the succeeding
generations following the adoption of modern foods, a change in facial and dental arch forms has
developed. The modernized foods which displaced their native foods were the typical white man's
dietary of refined-flour products, sugar, sweetened foods, canned goods, and polished rice.
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Chapter 15

CHARACTERISTICS OF PRIMITIVE AND
MODERNIZED DIETARIES

| F PRIMITIVE races have been more efficient than modernized groups in the matter of preventing

degenerative processes, physical, mental and moral, it is only because they have been more efficient
in complying with Nature's laws. We have two procedures that we can use for evaluating their
programs. first, the interpretation of their datain terms of our modern knowledge; and second, the
clinical application of their procedures to our modern social problems. Specifically, since the greater
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 civilization; and second, to test their
primitive nutritional programs by applying their equivalents to our modern families.

The advance in our knowledge of body-building and body-repairing materials from a biochemical
standpoint makes it possible even with our limited knowledge of organic catalysts, to draw
comparisons between the primitive and modernized dietaries. If we use the generally accepted
minimal and optimal quantities of the various minerals and vitamins required, as indicated by
Sherman, (1) we shall have at once a yardstick for evaluating the primitive dietaries.

Of the eighteen elements of which the human body is composed, al of which are presumably
essential, several are needed in very small quantities. A few arerequired in liberal quantities. The
normal adult needs to receive from the foods eaten one-half to one gram of calcium or lime per day.
Few people receive more than one-half of the minerals present in the food. The requirements of
phosphorus are approximately twice this amount. Of iron we need from one-seventh to one-third of a
gram per day. Smaller amounts than these are required of several other elements. In order to utilize
these minerals, and to build and maintain the functions of various organs, definite quantities of
various organic catalysts which act as activating substances are needed. These include the known and
unknown vitamins.

Unlike some experimental animals human beings have not the ability to create some specia
chemical substances (not elements) such as vitamins within their bodies. Several animals have this
capacity. For example, scurvy, which isdue to alack of vitamin C, cannot be produced readily in rats
because rats can manufacture vitamin C. Similarly, rickets cannot be produced easily in guinea pigs,
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because they can synthesize vitamin D. The absence of vitamin D and adequate minerals produces
rickets in young human beings. Neither rickets nor scurvy can be produced readily in dogs because of
the dogs' capacity to synthesize both vitamins C and D. We are not so fortunate. Similarly, the
absence of vitamin B (B1) producesin birds and man severe nervous system reactions, such as beri-
beri. These symptoms are often less pronounced, or quite different, in other animals.

From our knowledge of the dietaries used by the various primitive racial stocks we can calculate
the approximate amounts of the minerals and vitamins provided by those dietaries, for comparison
with the amounts provided by modernized foods. Our problem is simplified by the fact that the food
of the white man in various parts of the world being built from a few fundamental food factors, has
certain quite constant characteristics. Hence the displacing diets are similar for the several
modernized groups herewith considered.

As afurther approach to our problem, it isimportant to keep in mind that, in general, the wild
animal life has largely escaped many of the degenerative processes which affect modern white
peoples. We ascribe thisto animal instinct in the matter of food selection. It is possible that man has
lost through disuse some of the normal faculty for consciously recognizing body requirements. In
other words, the only hunger of which we now are conscious is a hunger for energy to keep uswarm
and to supply power. In general, we stop eating when an adequate amount of energy has been
provided, whether or not the body building and repairing materials have been included in the food.
The heat and energy factor in our foods is measured in calories. In planning an adequate diet, a
proper ratio between body building and energy units must be maintained. It isimportant to keep in
mind that while the amount of body-building and repairing material required is similar for different
individuals of the same age and weight, it is markedly different for two individuals, one of whom is
leading a sedentary, and the other, an active life. Similarly, there is a great difference 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 program is associated with a high immunity to disease and
freedom from deformities. In general, these are the foods that provide adequate sources of body-
building and body-repairing material. The use by primitives, of foods relatively low in calories has
resulted in forcing them to eat large quantities of these foods, in order to provide the heat and energy
requirements of the body. The primitives have obtained, often with great difficulty, foods that are
scarce but rich in certain elements. In these rare foods were elements which the body requiresin
small quantities, including minerals such asiodine, copper, manganese and special vitamins. In
connection with the vitamins it should be kept in mind that our knowledge of these unique organic
catalystsislimited. The medical profession and the public at large think of vitamin D as consisting of
just one chemical factor, whereas, investigations are revealing continually new and additional factors.
A recent review (2) describesin considerable detail eight distinct factorsin vitamin D and refersto
information indicating that there may be at least twelve. Clearly, it is not possible to undertake to
provide an adequate nutrition simply by reinforcing the diet with afew synthetic products which are
known to represent certain of these nutritional factors. By the mass of the people at large, aswell as
by members of the medical profession, activated ergosterol is considered to include all that is
necessary to supply the vitamin D group of activators to human nutrition.
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The various dietary programs of primitive races which appear to be successful in controlling dental
caries and deformities may be divided into three groups based upon the sources from which they
derive the 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 of the alphabet.
Most lay people and members of the medical and dental professions assume that the six or eight
vitamins constitute practically all that are needed in an adequate nutrition. These organic activators
can be divided into two main groups, water-soluble and fat-soluble. An essential characteristic of the
successful dietary programs of primitive races has been found to relate to aliberal source of the fat-
soluble activator group.

When we discuss the successful dietary programs of the various groups from the standpoint of their
ability to control tooth decay and prevent deformity we find that for the people in the high and
isolated Alpine valleys their nutrition is dependent largely on entire rye bread and dairy products with
meat about once aweek and various vegetables, fresh in the summer season and stored for the winter
season. An analysisin my laboratory of the dairy products obtained from the L oetschental Valley in
Switzerland through a series of years has shown the vitamin content to be much higher than the
average throughout the world for similar foods during the same seasons. The milk in these high
valleysis produced from green pasturage and stored green hay of exceptionally high chlorophyll
content. The milk and the rye bread provided minerals abundantly.

The diet of the people in the Outer Hebrides which proved adequate for maintaining a high
Immunity to dental caries and preventing deformity consisted chiefly of oat products and seafoods
including the wide variety of fish available there. This diet included generally no dairy products since
the pasture was not adequate for maintaining cattle. Oat grain was the only cereal that could be
matured satisfactorily in that climate. Some green foods were available in the summer and some
vegetables were grown and stored for winter. This diet, which included aliberal supply of fish,
included also the use of livers of fish. One important fish dish was baked cod's head that had been
stuffed with oat meal and chopped cods' livers. Thiswas an important inclusion in the diets of the
growing children. The oats and fish, including livers, provided minerals and vitamins adequate for an
excellent racial stock with high immunity to tooth decay.

For the Eskimos of Alaskathe native diet consisted of aliberal use of organs and other special
tissues of the large animal life of the sea, as well as of fish. The latter were dried in large quantitiesin
the summer and stored for winter use. The fish were also eaten frozen. Seal oil was used freely as an
adjunct to this diet and seal meat was specially prized and was usually available. Caribou meat was
sometimes available. The organs were used. Their fruits were limited largely to afew berries
including cranberries, available in the summer and stored for winter use. Several plant foods were
gathered in the summer and stored in fat or frozen for winter use. A ground nut that was gathered by
the Tundra mice and stored in caches was used by the Eskimos as a vegetable. Stems of certain water
grasses, water plants and bulbs were occasionally used. The bulk of their diet, however, was fish and
large animal life of the sea from which they selected certain organs and tissues with great care and
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 season. They were used liberally as food
for the growing children and were recognized as important for growth and reproduction. This
successful nutrition provided ample amounts of fat-soluble activators and minerals from sea animal
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life.

For the Indians living inside the Rocky Mountain Range in the far North of Canada, the successful
nutrition for nine months of the year was largely limited to wild game, chiefly moose and caribou.
During the summer months the Indians were able to use growing plants. During the winter some use
was made of bark and buds of trees. | found the Indians putting great emphasis upon the eating of the
organs 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 isimportant that skeletons are rarely found where large game
animals have been slaughtered by the Indians of the North. The skeletal remains are found as piles of
finely broken bone chips or splinters that have been cracked up to obtain as much as possible of the
marrow and nutritive qualities of the bones. These Indians obtain their fat-soluble vitamins and also
most of their minerals from the organs of the animals. An 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 islands north of Australia, the natives
depended greatly on shell fish and various scale fish from adjacent seas. These were eaten with an
assortment of plant roots and fruits, raw and cooked. Taro was an important factor in the nutrition of
most of these groups. It isthe root of a species of lily ssimilar to "elephant ears' used for garden
decorations in America because of itslarge leaves. In several of the islands the tender young leaves
of this plant were eaten with coconut cream baked in the leaf of the tia plant. In the Hawaiian group
of islands the taro plant is cooked and dried and pounded into powder and then mixed with water and
allowed to ferment for twenty-four hours, more or less, in accordance with the stiffness of the product
desired. Thisiscaled pai. Its use in this form was comparable in efficiency with its use on other
archipelagos as a boiled root served much as we use potatoes. For these South Sea |slanders fat-
soluble vitamins and many of the minerals were supplied by the shell-fish and other animal life from
the sea.

The native tribes in eastern and central Africa, used large quantities of sweet potatoes, beans, and
some cereals. Where they were living sufficiently near fresh water streams and lakes, large quantities
of fish were eaten. Goats or cattle or both were domesticated by many tribes. Other tribes used wild
animal life quite liberally. Some very unique and special sources of vitamins were used by some of
these tribes. For example, in certain seasons of the year great swarms of alarge winged insect
develop in Lake Victoria and other lakes. These often accumulated on the shores to a depth of many
inches. They were gathered, dried and preserved to be used in puddings which are highly prized by
the natives and are well spoken of by the missionaries. Another insect source of vitamins used
frequently by the nativesis the ant which is collected from great ant hills that in many districts grow
to heights of ten feet or more. In the mating season the ants develop wings and come out of the ant
hillsin great quantities and go into the air for the mating process. These expeditions are frequently
made during or following arain. The natives have developed procedures for inducing these ants to
come out by covering over the opening with bushes to give the effect of clouds and then pounding on
the ground to give an imitation of rain. We were told by the missionaries that one of the great
luxuries was an ant pie but unfortunately they were not able to supply us with this delicacy. Parts of
Africalike many other districts are often plagued by vast swarms of locusts. These are gathered in
large quantities, to be cooked for immediate use or dried and ground into aflour for later use. They
provide arich source of minerals and vitamins. The natives of Africa used the cereals maize, beans,
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lingalinga, millet, and Kaffir corn, cooked or roasted. Most of these were ground just before cooking.

Among the Aborigines of Australiawe found that those living near the seawere using animal life
from that source liberally, together with the native plants and animals of the land. They have not
cultivated the land plants during their primitive life. In the interior, they use freely the wild animal
life, particularly wallaby, kangaroo, 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, used large quantities of foods from the sea, wherever these were
available. Even in the inland food depots, mutton birds were still available in large quantities. These
birds were captured just before they |eft the nests. They 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 parent. The value of thisfood for the
treatment of tuberculosis was being heralded quite widely in both Australiaand New Zealand. In the
primitive state of the islands large quantities of land birds were available and because of the fertility
of the soil and favorable climate, vegetables and fruits grew abundantly in the wild. Large quantities
of fern root were used. Where groups of the Maori race were found isolated sufficiently from contact
with modern civilization and its foods to be dependent largely on the native foods, they selected with
precision certain shell-fish because of their unique nutritive value.

A splendid illustration of the primitive Maori instinct or wisdom regarding the value of seafoods
was shown in an experience we had while making examinations in a native school on the east coast
of the North Islands. | was impressed with the fact that the children in the school gave very little
evidence of having active dental caries. | asked the teacher what the children brought from their
homes to eat at their midday lunch, since most of them had to come too great a distance to return at
noon. | wastold that they brought no lunch but that when school was dismissed at noon the children
rushed for the beach where, while part of the group prepared bonfires, the others stripped and dived
into the sea, and brought up alarge species of |obster. The lobsters were promptly roasted on the
coals and devoured with great relish. Other seafoods are pictured in Fig. 74.

The native diet of the tribes living in the islands north of Australia consisted of liberal quantities of
sea foods. These were eaten with avariety of plant roots and greens, together with fruits which grew
abundantly in that favorable climate. Few placesin the world have so favorable a quantity of food for
sea-animal life as these waters which provide the richest pearl fisheriesin the world. Thisis evidence
of the enormous quantity of shell-fish that develop there. Here, as off the east coast of Australia, are
to be found some of the largest shell-fish of the world. It was a common occurrence to see these
shells being used by natives for such purposes as water storage and for bath tubs of asize
approximately that of awash tub. Australiaand New Zealand are near enough to the Antarctic ice cap
to have their shores bathed with currents coming from the ice fields, currents which abound in food
for seaanimals. The great barrier reef off the east coast of Australia extends north to within afew
leagues of New Guinea. Murray Island is near the north end of this barrier. The fish in the water at
times form such a dense 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.
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The incidence of tooth decay on thisisland was less than one per cent of all of the teeth examined.
Another important seafood in these waters was dugong, referred to as sea cow in northern waters.
Thisanimal is very highly prized but is becoming scarce. We found its meat very much like lamb. It
lives on the vegetation of the sea floor in shallow water. Aswe flew over the bays of Eastern
Australia going northward in search of colonies of native Aborigines, we could see these sea animals
pasturing in the clear water among the ocean plants.

During these investigations of primitive races, | have been impressed with the superior quality of
the human stock developed by Nature wherever aliberal source of seafoods existed. These zones of
abundant marine life were largely in the wake of the ocean currents drifting from the ice fields of the
poles. The Humboldt Current is probably the most liberal carrier of marine life of any of the ocean
currents. It leaves the ice field of the Antarctic and bathes the west coast of South Americafrom its
southern tip nearly to the equator, where the coast line changes direction and the Humboldt Current is
deflected out into the ocean. It meets here awarm current coming down from the coast of Central
America, Panama and Columbia. If the superb physiques that Nature has established among the
Maori of New Zealand, the Malays of the Islands north of Australia, the Gaelics of the Outer
Hebrides and the natives on several of the archipelagos of the Pacific, owe their superior physical
development to sea foods, we should expect to find that the tribes which have had contact with the
great Humboldt Current food would also have superb physiques. Unfortunately, very little has been
known of the ancient cultures that have developed along the coast of Chile and Peru. It has been
reported that of all the Indian tribes of South America, those in Patagonia were the most stalwart.
While the west coast of Peru is bathed by the Humboldt Current with its nearly inexhaustible supply
of human nutrition, the lands bordering that shore are among the most desolate deserts of the world.
The zone between the Andes Mountains and the coast for approximately a thousand milesis utterly
barren, consisting of moving sand dunes and jagged promontories. Practically the only break in this
waterless, treeless desert isto be found in the few ribbons of water that trickle down from the melting
snows of the Andes Coastal Range. This coast has no rainy seasons. Any vegetation grown, NOw or in
the past thousands of years, has had to be watered from the limited supply afforded by these rivers
which seem so insignificant when compared with the vastness of the territory. These river bottoms
contain the alluvial deposits from the Andes and are very rich when watered. It has been only by
means of gigantic engineering undertakings that the water from these rivers has been carried through
great irrigation ditches, sometimes fifty to a hundred mileslong for the purpose of making it possible
to utilize these river bottom lands for agriculture.

In many of the primitive tribes living by the sea we found emphasis on the value of fish eggs and on
some animal forms for insuring a high physical development of growing children, particularly of
girls, and a high perfection of offspring through a reinforcement of the mother's nutrition. It isalso
important to note that in several of the primitive tribes studied there has been a consciousness that not
only the mother should have special nutrition, but also the father. In this group very great value was
placed upon a product obtained from a seaform known locally as the angelote or angel fish, which in
classification is between a skate and a shark. The young of the angelota are born alive, ready for free
swimming and capable of foraging for themselves immediately at birth. Twenty to thirty young are
born in one litter. The eggs of the female before fertilization are about one inch in diameter, slightly
oval but nearly spherical. They are used asfood by all, but the special food product for men isapair
of glands obtained from the male. These glands weigh up to a pound each, when they are dried. They
have a recognized value among the natives for treating cases of tuberculosis, especially for
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controlling lung hemorrhages. The seafoods were used in conjunction with the land plants and fruits
raised by means of irrigation in the river valleys. Together these foods provided adequate nutrition
for maintaining high physical excellence.

In Chapter 13 | have discussed the probable order of these ancient cultures and the possible extent
of their duration. Very little isknown of their origin. Evidence has recently been discovered in
Panama indicating that both the wealth and the culture of Peru were carried northward by maritime
conguerors and that the cultures of Central America, including the Maya culture may have had their
originsin these ancient cultures of Peru.

While the coastal area of Peru saw the development of many magnificent cultures through past
ages, the highlands of Peru also have left much evidence of superior attainments and wisdom. The
two great Indian linguistic groups of the Andean highlands of today are the Aymara of Southern Peru
and Boliviaand the Quichus of central and northern Peru. The Aymara are credited with being the
descendants of the Tauhuanocan culture which preceded the Incan culture in the highlands. The
Quichu are credited with being the descendants of the Incan culture which had its zenith just prior to
the coming of the Spaniards. In Chapter 14 | have shown photographs of these racial stocks as they
are found today in the Andean Sierras. It may be possible that in former times the vast mountain
ranges provided large herds of grazing wild animals of the deer family. Because of the vastness of the
population and the extent to which all available land surfaces were utilized for agriculture, it does not
seem possible that wild animal life could have been an adequate source of nutrition. The members of
the camel family, the [lamas, alpacas, and vicunas were utilized for food. Of these the first two were
used to considerable extent as they are today. When it is recognized that in the Sierrathe available
water islargely that provided to the streams from the melting snows and from rains in the rainy
season, it will be realized that these sources of fresh water could not provide the liberal quantity of
iodine essential for human growth and development. It was, accordingly, a matter of great interest to
discover that these Indians used regularly dried fish eggs from the sea. Commerce in these dried
foodsis carried on today asit no doubt has been for centuries. When | inquired of them why they
used this material they explained that it was necessary to maintain the fertility of their women. | was
informed al so that every exchange depot and market carried these dried fish eggs so that they were
always available. Another sea product of very great importance, and one which was universally
available was dried kelp. Upon inquiry | learned that the Indians used it so that they would not get
"big necks" like the whites. The kelp provided avery rich source of iodine as well as of copper,
which is very important to them in the utilization of iron for building an exceptionally efficient
quality of blood for carrying oxygen liberally at those high altitudes. An important part of their
dietary consists today asin the past of potatoes which are gathered and frozen, dried and powdered,
and preserved in the powdered form. This powder is used in soups with llama meat and other
products. Since the vitamin D group of activatorsis absent from nearly all plant products but must be
synthesized in animal bodies from the plant foods, where it islargely stored in organs, an adequate
source had to be provided. The Indians of the highlands of Peru maintained colonies of guinea pigs
which were used in their stews. The ancient burials aso show that the guinea pig was a common
source of food since mummified bodies of this animal were found. Thisis significant since of all the
animals that are used for experimental work the guinea pig is probably the most efficient in
synthesizing vitamin D from plant foods. They are very hardy. They live on agreat variety of green
plant foods and twigs and are very prolific. They apparently played a very important part in the
physical excellence of the ancient cultures.
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It is unfortunate that as the white man has come into contact with the primitives in various parts of
the world he has failed to appreciate the accumulated wisdom of the primitive racial stocks. Much
valuable wisdom has been lost by this means. | have referred to the skill of the Indians in preventing
scurvy and to the many drugs that we use which the white man has learned of from the primitives.

In this connection the Indians of British Columbia, who have been so efficient in preventing
scurvy, have a plant product for the prevention and cure of diabetes. This has recently become known
to the white man through the experience of a patient who was brought into the hospital at Prince
Rupert, British Columbia, as reported in the Canadian Medical Journal, July 1938. Prince Rupert is
near the boundary between British Columbia and Alaska on the coast. The patient came to that
hospital for an operation and suddenly showed signs of diabetes, which required treatment with large
doses of insulin. Dr. Richard Geddes Large asked him regarding the history of his affection 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 aroot of devil's-club which isaspiny, prickly shrub. This medicine was
in common use by the British Columbia Indians. The material was obtained and used in this hospital
for the treatment of diabetes and was found to be quite as efficient asinsulin and had the great
advantage that it would be taken by mouth whereas the insulin which is destroyed in the stomach by
the process of digestion must be injected. They could see very little difference in the efficiency of this
preparation whether taken internally or used hypodermically. This promises to be agreat boon to a
large group of individuals suffering from diabetes. It is also probable that its use will prevent the
development of diabetes and since the Indians used it for other affections it may also become avery
important adjunct in modern preventive medicine.

One of the sourcesthat | have found to be helpful in studying primitive racesis an investigation of
knapsacks. | have asked for the privilege of seeing what is carried in their knapsacks. | found dried
fish eggs and dried kelp in the knapsacks in the high Andes. It is aso of interest that among this
group in the Andes, among those in central Africa, and among the Aborigines of Australia, each
knapsack contained aball of clay, alittle of which was dissolved in water. Into this they dipped their
morsels of food while eating. Their explanation was to prevent "sick stomach.” Thisisthe medicine
that is used by the native in these countries for combating dysentery and food infections. It isthe
treatment that was given me when | developed dysentery infection in central Africawhile making
studies there. The English doctor in Nairobi whom | called in said he would give me the native
treatment of a suspension of clay. It proved very effective. An illustration of the way in which
modern science is siowiy adopting practices that have been long in use among primitive races, isto
be found in the recent extensive use that is made of clay (kaolin) in our modern medicine. Thisis
Illustrated in the following: (3)

In the course of an expedition to Lake Titicaca, South America, financed by the Percy Slade
Trustees in which one of us (H.P.M.) took part, an interesting observation was made in regard
to the diet of the Quetchus Indians on the Capachica Peninsula near Puno. These people are
amost certainly descendants of the Incas and at the present time live very primitively. They
exist largely on a vegetable diet of which potatoes form an important part. Immediately, before
being eaten, the potatoes are dipped into an aqueous suspension of clay, aprocedure whichis
said to prevent "souring of the stomach."
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We have examined this clay and found it to consist of kaolin containing atrace of organic
material, possibly coumarin, and presumably a decomposition product of the grass from
underneath which the clay is dug. The local name for the clay is Chacco, and the Indians
distinguish between good and bad qualities. This dietetic procedure is universal among the
Indians of the Puno district, and is probably of very ancient origin.

Such a practice by a primitive people would appear rather remarkable in view of the
comparatively recent introduction of kaolin into modern medicine as a protective agent for the
gastric and intestinal mucosa and as aremedy for bacterial infections of the gut.

It isof interest that both the British and American Pharmacopeias have added kaolin to their list
during the last two decades.

The Indians of the past buried, with their dead, foods to carry them on their journey. From an
examination of these one learns that in many respects the Indians living in the high Sierras are living
today very much as their ancestors did during past centuries. Items of importance now and in the past
are parched corn and parched beans which are nibbled as the people walk along carrying their heavy
burdens. Today these are the only foods eaten on many long journeys. We found the parched beans
pleasant to taste and very satisfying when we were hungry.

The Indians of the Amazon Basin have had a history very different from either those of the high
Sierras of the Andes or those of the coastal region. The fact that vast areas of the Amazon Basin have
not only never been surveyed, but never even penetrated, indicates the nature of the isolation of these
groups. Very little progress has been made in the effort to conquer or modernize these Indians. A few
explorers have made expeditions into parts of the interior and have reported the characteristics of the
plant and animal life, as well as of the native races. Our sole contact was with the tribe which came to
the coffee plantation to assist in the gathering and the harvest of the coffee beans. In Chapter 14 |
have described these people in considerable detail. Since the Amazon Basin has vast quantities of
rain as well as abundant streams from the eastern watershed of the Andes, the tribeslive largely in
tropical jungles where there is an abundance of water. They are expert, accordingly, in the use of
river crafts and in fishing for the various types of marine life. Unlike the Indians of the high Andes or
of the coast regions they are not agriculturists. They live on wild native foods almost entirely. They
are expert with the blow gun, with the bow and arrow and in snaring with both nets and loops. They
use very large quantities of atuber root called yucca which has many qualities similar to the roots of
the edible variety of thelily family. This plant is boiled and eaten much as are potatoes. They use aso
large quantities of fish from the streams, birds and small animals of the land, together with the native
fruitsincluding bananas. Their dietary provides avery liberal supply of minerals and vitamins
together with an adequate quantity of carbohydrates, fats and proteins.

In evaluating the nutritive value of the dietary programs of primitive races and our modernized
cultures, it isimportant that we have a yardstick adequately adjusted to make computation in terms of
specific body needs for building good bodies and maintaining them in good health. The advance in
modern chemistry has gone far toward making this possible.

The problem of estimating the mineral and activator contents, in other words the body-building and
repairing qualities of the displacing foods used by the various primitive races, is similar in many
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respects to estimating these qualities in the foods used in our modern white civilizations, except that
modern commerce has transported usually only the foods that will keep well. These include chiefly
white flour, sugar, polished rice, vegetable fats and canned goods.

Very important datafor typical American dietaries are now available provided by the Bureau of
Home Economics, United States Department of Agriculture, and also by the Bureau of Labor
Statistics, United States Department of Labor. These surveys provide a basis of estimating the
nutrition of various income groups both with regard to the type of foods selected in our American
communities and the quantities of each type used, together with the chemical content of these foods
expressed quantitatively. Those who wish to have detailed reports are referred to the bulletins of the
above departments. In my clinical studies of the mineral constituents of individuals, affected with
dental caries and other disturbances of physical deficiency, | find awide range of variation in the
calcium, phosphorus and fat-soluble activator content of the dietaries used, although in general the
calorie content is adequate. This latter factor is controlled by appetite. These computations reveal that
the individuals studied have a calcium intake ranging from 0.3 to 0.5 grams; and a phosphorus intake
of from 0.3 to 0.6 grams. The minimum adult requirements as provided by such an authority as
Sherman, whose figures are used by the United States Department of Labor, are for the average adult
0.68 of agram of calcium and 1.32 grams of phosphorus per day. It can be seen readily that the
amounts given above are far short of the minimum even if individuals absorbed from the foods all of
the minerals present. A guestion arises at this point as to the efficiency of the human body in
removing all of the minerals from the ingested foods. Extensive laboratory determinations have
shown that most people cannot absorb more than half of the calcium and phosphorus from the foods
eaten. The amounts utilized depend directly on the presence of other substances, particularly fat-
soluble vitamins. It is at this point probably that the greatest breakdown in our modern diet takes
place, namely, in the ingestion and utilization of adequate amounts of the special activating
substances, including the vitamins needed for rendering the minerals in the food available to the
human system. A recent report by the Council on Foods of the American Medical (4) Association
makes this comment on spinach:

Spinach may be regarded as arich source of vitamin A and as a contributor of vitamin C,
iron and roughage to the diet. It istherefore a valuable food. (But) the iron is not well utilized
by infants. . . (and) the feeding of spinach is of no value during early infancy as a source of
calcium.

Even though calcium is present in spinach children cannot utilize it. Data have been published
showing that children absorb very little of the calcium or phosphorus in spinach before six years of
age. Adult individuals vary in the efficiency with which they absorb minerals and other chemicals
essential for mineral utilization. It is possible to starve for minerals that are abundant in the foods
eaten because they cannot be utilized without an adequate quantity of the fat-soluble activators.
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FIG. 93. Thisfigure shows the rapid healing of a fractured
femur of aboy four and onehalf years of age suffering from
convulsions due to malnutrition. His fracture occurred when

hefell in aconvulsion. 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 awhole wheat gruel made from freshly ground
whole wheat replaced white bread.

Thisisillustrated in the following case. A minister in an industrial section of our city, during the
period of severe depression, telephoned me stating that he had just been called to baptize adying
child. The child was not dead although almost constantly in convulsions. He thought the condition
was probably nutritional and asked if he could bring the boy to the office immediately. The boy was
badly emaciated, had rampant tooth decay, one leg in acast, avery bad bronchial cough and wasin
and out of convulsionsin rapid succession. His convulsions had been getting worse progressively
during the past eight months. His leg had been fractured two or three months previously while
walking across the room when he fell in one of his convulsions. No healing had occurred. His diet
consisted of white bread and skimmed milk. For mending the fracture the boy needed minerals,
calcium, phosphorus and magnesium. His convulsions were due to a low calcium content of the
blood. All of these were in the skimmed milk for the butter-fat removed in the cream contains no
calcium nor phosphorus, except traces. The program provided was a change from the white flour
bread to wheat gruel made from freshly ground wheat and the substitution of whole milk for
skimmed milk, with the addition of about a teaspoonful of avery high vitamin butter with each
feeding. He was given this meal that evening when he returned to his home. He slept all night without
aconvulsion. He was fed the same food five times the next day and did not have a convulsion. He
proceeded rapidly to regain his health without recurrence of his convulsions. In a month the fracture
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was united. Two views of the fracture are shown in Fig. 93, one before and one after the treatment.
Six weeks after this nutritional program was started the