5. 2A STATE DENT, ASSOC
JAN, 1956
VoL, Z&,NO. [

The Canine Teeth-- -
Normal Functional Relation of the
Natural Teeth of Man

NOTICE:  THIS MATERIAL MAY BE PROTECTED
BY COPYRIGHT LAW (TITLE 17 U. 3. CODE).
07T, LIB. SERV. - AMER. DENT. ASSN.S - L

ANGELO D'AMICO, D.D.S.

FOREWORD

It has been my privilege to review the
manuscript of Dr. Angelo D’Amico, de-
voted to a new concept of the function of
mastication in man. In reviewing this manu-
script, one is impressed with the forthright
honesty displayed by the author in present-
ing his thesis. He has presented his findings
with the single intent that the truth may
be learned. Not to the slightest degree has
an attempt been made to prejudice the
reader or to close his mind. The reader is
left entirely free either to accept or to re-
ject these theories as the functioning of his
individual mind may dictate. Only one with
a true concept of the scientific approach
could have produced this manuscript.

Science dictates that a theory should be
presented as a clear-cut entity. Evidence in
its behalf should be presented to the fullest
extent and, thereafter, the reader left free
to draw his own conclusions. The road to
acceptance or rejection is to be left entirely
open. Time, and time alone, will make the
decision. If a theory is founded on truth, it
will ultimately be accepted as factual, and
it will then gain general acceptance. Con-
versely, if a theory is not fundamentally
sound, it will, in time be rejected and then
be forgotten. Thus, time is both the judge
and the jury; the judge, in that a theory
may be evaluated, and the jury, in that the
theory will be accepted or rejected in ac-
cordance with the evaluation.

Dr. D’Amico has spent years of study
dedicated to the establishment of the truth.
He has done his work well and has displayed
great ability in the manner in which he has
documented and presented his thesis. Not
by any stretch of the imagination can a
claim be made that an unsupported theory

has been presented in which the reader is
bludgeoned by bombast, half-truths, and
palpable concealment of the truth, into un-
thinking acceptance. He has also shown rare
courage, in that he possesses the temerity
to present theories in direct opposition to
others which have been generally accepted.
That his theories will provoke ¢ontroversy
is a foregone conclusion. Such controversy,
in some instances, may be motivated to sup-
press the truth and to furtherance of un-
tenable and unsound thinking.

Qur forbears in the field of general
science and in the more specialized science
of medicine, those fearless men who had
a true concept of science and a burning de-
sire that the truth might prevail, amply at-
test the fact that ime will invariably come
to the support of truth, although progress
be ever so slow and the pathway difficule.
Let us all remember and take heart by the
examples presented by Christopher Colum-
bus, Galileo, Copernicus, and Sir Isaac
Newton, in the field of general science, and
Semmelweis, Pasteur, and Lister, in the field
of medical science. All of these great pio-
neers were subjected to persecution, ridi-
cule, and contempt on the part of their
confreres. They all stood steadfast, in that
they championed what they believed to be
right. Time has vindicated all of them. Will
Dr. D’Amico’s thesis be accepted? Here,
again, time will be the judge and the jury.
His case 1s well presented and the balance
in his favor is well weighted with a.vast
amount of evidence. The writer is certain-
ly not a seer, nor is he clairvoyant. In this
instance, he has studied a thesis which has
been honestly presented without fear or
prejudice, and he has drawn his own con-
clusions. B

GeorGge M. HorrLexBack, D.D.S.
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PREFACE

It has been apparent to the writer that
all contributors on the subject of occlusion
are in agreement that the subject is the very
foundation of dental science. It plays the
most prominent role in all our specialized
branches of dental practice, yet, being a
general practitioner, it likewise has been
apparent to me that the theories expounded
by the various specialists have not coincided
with each other, nor do their theories con-
form to what is natural or normal for man.

I wish to remind the reader that the
author is not an anthropologist. I have tried
to interpret and apply in dentistry certain
aspects of physical changes in the natural
teeth of man which I believe reveal the
normal functional relation as nature has in-
tended it to be. There is no doubt in my
- mind that the basic principles (forming the
foundation) of past and present theories
have been the outgrowth of what many
have seen in primitive or prehistoric man,
the edge-to-edge bite of the incisors, and
the lateral movements of the mandible. I
have tried to present sufficient evidence to
prove that this phenomenon was the result
of function and various usage of the natural
teeth.

It will be apparent to the reader that I
am quite critical of those expounding the
“balanced occlusion” theory. If so, it is
only to emphasize our past errors as seen
by the author. I hope that my effort will
encourage some group or individual to
initiate a sound research program to prove
my findings either right or wrong. It will
be one way of seeking and obtaining the
truth, for the truth will not be found in
past or present dental literature.

The reader should not at any time in-
terpret my findings and conclusions as be-
ing significant or related in any way to the
theory on the origin of man. The sciences
of Anthropology and Paleontology may
some day give us the answer to this ques-
tion. Their progress and findings to date
are proving to be invaluable in the study
of man and his place in life. Future research
and findings in these two sciences no doubt
will reveal more evidence on man’s evolu-
tion and behavior.
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I wish to acknowledge my indebtedness
to the following:

To Professor Theodore D. McCown,
Curator and Professor of Anthropologv,
University of California at Berkeley. His
patience, tolerance and advice during our
many personal discussions helped tremend-
ously in keeping me within bounds. To
Professor E. W. Gifford, Director and Pro-
fessor of Anthropology, also of the Uni-
versity of California at Berkeley for his
assistance and kind courtesies. I am deeply
indebted also to Professor Wilton M. Krog-
man, University of Pennsvlvania for his
constructive criticism, suggestions and com-
ments. | dare say that he is greatly responsi-
ble for this third revision of the original
manuscript.

To John S. Shell, formerly Professor of
Physics, Chemistry and Metallurgy, College
of Dentistry at the University of California
for his assistance in editing and for his co-
laboration in resolving the forces involved
in the mechanics of the masticatory appara-
tus; to Dr. George M. Hollenback of En-
cino, California for his comments, sugges-
tions and encouragement; to Miss Margaret
Klausner, Stockton City Librarian, whose
encouragement to write actually started this
project, and to two of her very able assist-
ants, Miss Patricia Clark and Frank Jones,
for their research and untiring efforts to
obtain suitable books and material related
to my research efforts; to Walter Banbrock
D.D.S. of Auburn, California, whose efforts
and assistance made it possible to conduct
our field work with the Maidu Indians of
Placer County, California; to Charles M.
Guss, Chairman, Communications Division,
Stockton College, for his able assistance in
editing this paper; to Victor Duran, Life
Science Photographer, University of Cali-
fornia at Berkeley, for most of the photog-
raphy work; to my son Paul for his assist-
ance in the photography work; to F. Ray-
mond Garvey, D.D.S. of Saint Paul, Minne-
sota, for the loan of a number of scarce re-
prints of Dr. Monson’s early work; to Mrs.
Violet Rey spokeswoman of the Maidus of
Placer County, California, for her courtesies
and cooperation in the study of the natural
teeth of her people.

Axcrro D’Amico, D.D.S.
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AcciePTED THEORIES ON NorMAL OccLrLusioN Or THE
NATURAL TEETH OF MAN

RESTORATIVE DENTISTRY
ORTHODONTICS

The most interesting and controversial
subject in dental science has been that of
occlusion. Since the early days of modern
dentistry, members of various specialties
in the profession have given us their pic-
ture of what they deemed the normal re-
lation of man’s teeth. It is interesting to
note that each specialist has seen the pro-
blem from his own point of view. The
prosthodontist has seen it in stability of
dentures, the orthodontist in growth and
development, and the periodontist in patho-
logical changes of the investing tissues. Al-
though they all sought a “normal function-
al relation of the natural teeth of man,”
each wrote in the light in which he was
trained or specializing.

Consciously or unconsciously, the pro-
fession has been influenced by two basic
factors. First, G. V. Black’s introduction
to his “Dental Anatomy” wherein he classi-
fies teeth into three types: the herbivorous,
carnivorous and omnivorous, and said that
man’s teeth were omnivorous, so designed as
to be able to masticate all types of food.
But, are man’s teeth omnivorous, or is man
himself omnivorous due to his struggle for
survival? :

The second factor influencing the study
of occlusion has been the spheroid theory.
This idea has been attributed to Dr. George
Monson. The accepted theory has been
that in functional translatory movements
of the mandible with the posterior teeth in
contact, the mandible describes a section of
an arc of an eight inch sphere, and that all
cusps and ridges of the occlusal surfaces
of premolars and molars of one jaw glide
smoothly against those of the opposing
jaw. From this theory the prosthodontists
have evolved the “working” and “balanc-
ing bite.” The question then is: does this
theory apply to man’s teeth, or is it more
applicable to the teeth of the herbivores?
Is the anatomy of man’s teeth that of the
ruminant type or is it that of the primate
and similar to the anthropoid? I do not
believe that Black classified man’s teeth as

being omnivorous because they were a dis-
tinct type of a species of mammal, but
rather to designate man as a mammal capa-
ble of adapting himself to any kind of diet.

For the past thirty-five or forty years
we have been applying in practice certain
theories in classification and function of the
natural dentition of man without question.
The writer believes that all theories should
be open and subject to review from time
to time until they have been proven true
or false. The theory of the anatomy of
man’s teeth will be reviewed according to
their morphology rather than according to
function, while the theory of ‘“occlusion”
or functional contact of the teeth of one
arch with their opponents will be reviewed
from the standpoint of origin and evolution
and the effect of function.

The writer hopes to present sufficient
physical evidence to prove the accepted
“balanced occlusion” theory to be false and
contrary to the physical, biological and
physiological factors involved in the pro-
cess of mastication; also, that the overbite
and interlocking relation of the canines de-
termines the failure or, preservation of not
only the periodontium but also all restor-
ations supported by the natural teeth.
However, before presenting such evidence
pertinent to the subject, a general review
and quotations concerning this subject as

presented by a few of the many past and

present writers is appropriate.

The writings of the prosthodontists, per-
iodontists, crown and bridge and partial
denture prosthetists, may be summed up as
follows: movements of the mandible in all
its excursions are controlled by the tempro-
mandibular joint and its meniscus, capsular
ligaments, muscles and ligaments; and in
its functional excursions it describes a sec-
tion of an arc of an eight inch sphere, and
when the opposing teeth come in contact,
all the cusps and ridges of the occlusal sur-
faces of premolars and molars of one jaw
glide smoothly against those of the oppos-
ing jaw in all eccentric movements of the







with check bites, go directly to the prob-
lem of occlusion. The movements of the
condyles can be considered a result and
not a guide. The guiding element in the
mastication of food is the cusps of the teeth
when the first contact is made with the op-
posing teeth. While the condyles guide
the mandible to the first contact of the
teeth, the major guidance is the teeth.” (2)

The concept of the orthodontist as to
what is the normal functional relation of
man’s natural teeth is of vital interest in the
general practice of dentistry. It has been
quite difficult to arrive at any conclusive
concept as to what is normal. One of the
most inclusive statements in this respect is
attributed to A. LeRoy Johnson. Professor
Samuel Hemley in his paper, “Occlusion—
The Orthodontic Point of View,” states
that the works of Angle and Bonwill were
hypothetical. (3) Also, he states that the
first scientific approach to occlusion was
by A. LeRoy Johnson in 1919. Hemley
quotes Johnson as stating, “The concept of
the normal dental arch is the foundation of
modern dentistry. Although the dental
arch is often referred to as being composed
of the teeth and their supporting struc-
tures, a dogmatic definition of it does not
convey a true idea of the nature of the
conditions which surround all dental oper-
ations. The concept of the dental arch is
not limited to a study of the morphologic
characteristics of the teeth together with
their supporting and surrounding struc-
tures. It is more comprehensive. It is a
concept derived from a study of the action,
reaction and interaction of different ele-
ments of the dental arch in the continual
adjustment of life; it is a concept of the na-
ture of living tissues as they stand in physio-
logic correlation.”

This is all true, but, it is difficult to ar-
rive at a conclusion as to what the “con-
cept of the nature of living tissues as they
stand in physiologic correlation” actually
would be. The entire statement is meaning-
less to the general practitioner because the
conclusion does not depict a normal func-
tional relation of all the tissues involved.
We cannot belittle the importance of the
morphological characteristics of the teeth,
their supporting structures, and their op-
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posing functional relationship. The normal
physiologic function and relation of all oral

tissues is primarily dependent on such a re-
lationship.

Hemley also presents his own definition -
of the science of Orthodontia as being “that
branch of dentistry which treats of the
forces controlling the form of the dental
arch. The subject matter of the science of-
Orthodontia is derived from two phases
of biology, heredity and environment, and
is in the main a study of the fundamental
truths and laws of science as they are ex-
pressed in the growth and development of
the dental arch of the living human being;
and the relation of these truths and laws to
specific structural conditions. Orthodontia
is essentially a science of form develop-
ment.” (3) Should form development of
the individual arches be the sole goal of
‘Orthodontia or should we not include the
functional relation of the opposing arches
including the functional relation of the op-
posing natural teeth?

Continuing in his paper, Hemley quotes
Johnson again to mean “that normal occlu-
sion is whatever condition of occlusal re-
lation most effective in maintaining in its
most stable form the equilibrium expressed
in the life phenomena of the individual or-
ganism.” This is broad enough to permit
the orthodontist to exercise his own judg-
ment as to what condition is most effective
and select the most expedient means to ob-
tain it. :

One of the most severe critics of “ex-
pedient” practices in Orthodontia was the
late Milo Hellman, former Professor of
Dentistry in the School of Dental and Oral
Surgery, Columbia University, and Re-
search Associate in Physical Anthropology,
American Museum of Natural History. One
of his articles, “The Future of Orthodon-
tia: A Present-Day Problem for the Or-
thodontist,” edited by Professor William
K. Gregory, Dr. B. W. Winberger, and
Edith Hellman Bull, was enlightening to
say the least in its candor and constructive
criticism of his own specialty. To the gen-
eral practitioner the following quotations—
should be of great significance: “At the
Crossroads—What stands out clearly is that
there is no unanimity in anything ortho-
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dontic. There is no clear-cat mutual un-
derstanding of what is important, funda-
mental, and significant as there is none of
what is immaterial, irrelative and unessen-
—tial. As a consequence, all arguments are
concerned with minor details in treatment
of cases and desultory results attributed to
faulty techniques. What constitutes suc-
cess or failure is as little understood as the
fundamental principles upon which tech-
nical principles rest. In the estimation of
many, the crowding of lower incisor teeth,
though occurring many years after a suc-
cessful result in treatment, is considered as
much of a failure as the dire result follow-
ing incompetence and bungling. Resorting
to extraction (the extraction of four teeth
is now recommended) under such condi-
tions may be a convenient way of covering
~over incompetence, but it does not justify
mutilation of a complete dentition.

“The rationalization now rampant and
used as a yard-stick is that the end justifies
the means. But what is completely over-
looked is the important demand that the
end sought should conform to basic con-
cepts in orthodontic aims, and that the
means - used should comply with funda-
mental principles in orthodentic practices.
Progress is not made by preferences and
expedients which violate both.” (4)

The most significant statement in my
opinion is that “what stands out clearly is
that there is no unanimity in anything or-
thodontic. There is no clear-cut mutual
understanding of what is important, funda-
mental, and significant as there is none of
what is immaterial, irrelative, and unessen-
tial.” This can well be applied in the field
of restorative dentistry. The accepted theo-
ries of normal functional relation of the
natural teeth (occlusion) have resulted in
mutilation of many dentitions. Extraction
of sound teeth for expediency in designing
restorations is common practice. This is
due to the effort being made to have man’s
natural dentition function in a manner that
is not natural to the primate. The dental
profession has been attempting to repro-
duce something that does not exist. In
reference to normal occlusion, I. Louie
Young expresses his observations in this
manner: “Balanced occlusion of the human

dental apparatus is that arrangement of the
teeth of the maxilla and mandible which
provides freedom from cuspal interfer-
ence when the mandible is in centric, or any
eccentric position, and which provides that
all of the teeth in one jaw are in perfect
co-ordination with all of the teeth in the
opposing jaw—a condition which is ex-
tremely rare in the human apparatus.” (5)
Rare indeed: this relationship is never seen
when we observe a natural dentition of an
adult possessing a perfectly normal perio-
dontium. Functional relationship of the op-
posing natural teeth cannot be said to be
normal unless all supporting and adjacent
tissues are in a normal state and physiolog-
ically correlated.

From the foregoing, we see that the
Orthodontic view of normal occlusion is
very flexible and subject to change. On
the other hand, all other segments of den-
tal practice have been following a fixed
theory. An intensive review of dental lit-
erature on this subject indicates that the
application of the theory has not produced
the desired results. In other words, failure
of restorations and periodontium has moti-
vated these writers to try and find ways
and means to justify its application. Were
it not for failures, there would be no need
to elaborate on any phase of the theory.
Many have made intensive study of the
temporomandibular articulation, believing
that accurate registration and transfer of
temporomandibular movements to an ar-
ticulator would produce the desired results.
(The tail wagging the dog approach.)
Others have been attempting to equalize
the forces of action and reaction. In this
instance the guiding influence has undoubt-
edly been Maxwell’'s contribution in the
field of dynamics. (6) This they refer to
as equilibration. Splinting now seems to
be the new thought; making use of a mul-
tiple number of teeth as abutments, all tied
rigidly together. There is no doubt that
every new approach to the solution of the
problem stimulates thought and study, and
this is quite desirable.

The approach to this problem by the
writer may seem novel to most if not all
members of the profession. It is a limited
study of man and his place in life. The
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study should be expanded and elaborated
upon more fully. After all, man is our sub-
ject, and functions of the natural dentition
is our specialty. We must take into consid-
eration the physical and cultural changes
that have taken place during his known
existence and evolution, so as to better un-
derstand the changes and effects of func-
tion in the natural dentition and mastica-
tory apparatus. The study of man alone,
however, is not sufficient; it should also in-
clude a study of other members of the pri-
mate family.

The late Professor Earnest Hooton of

o B.C.B A,
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Harvard referred to this subject as the study
of primatology. He was of the opinion
that the habits and behavior of man could
better be understood if we make a close
study of the living ape members of the pri-
mate family. He lauded the work of some
anthropologists in this field, (Yerkes, et al)
and deplored the declining interest in recent
years. (7) With this advice in mind the
physical evidence in paleontology and an-
thropology which will refute the “balanced
occlusion” theory will include living and
fossil specimens of man and ape. ‘

OriciIN AND EvorutioN OF THE NATURAL TEETH. OF
TaE PriMaATES INCcLUDING MAN

In the study of the Primates, we ob-
serve that the most dominating tooth of
their natural dentitions, and the one which
presents the greatest variation in dimension
is the canine. However, its functional re-
lation and position in the dental arch re-
mains constaat in all. Research in Paleon-
tology and Aathropology as to the origin
and evolution of the dentition of the Pri-
mates, including man, reveals sufficient evi-
dence that the upper canines normally over-
lap and interlock between the lower canine
and first premolar.

The most universally accepted theory
on the origin and evolution of the natural
dentition of the Primates is that which Dr.
William K. Gregory compiled in book
form in 1922, the title of which is “Origin
and Evolution of the Human Dentition.”
(8) In this volume Dr. Gregory gives a
comprehensive summary of the evolution
of the locomotor apparatus and its general
relation to the skull and dentition, from
the primitive reptilian to the human stage.
The seven stages he outlines start in the Car-
boniferous and end in the Midmiocene age.
Expressed in geological time it covers a
period from approximately 250,000,000
years to 25,000,000 years ago. Briefly sum-
marized the seven stages including that for
man are as follows:

StaGe ONE: Primitive reptilian repre-
sented by lizard-like reptiles of the Carboni-
ferous, Permian and later ages. The body is

elongated, dragged or propelled near the
ground. The limbs are held out at the el-
bows and knees and the extremeties are
pentadactylate with spreading digits. The
neck is short, the skull large and more or
less like that of a lizard. It is slightly bent
upon the vertibral column and the face is
elongated. The teeth are numerous and
food habits are carnivorous or insectivor-
ous.

Stace Two: Advanced mammal - like
reptiles of the Triassic. The body is well
raised off the ground in walking, but the
elbows and knees are still turned outward.
The skull is opossum-like with carnivorous-
insectivorous dentition.

StaGE THREE: Primitive amphitherium-
like mammals of the Triassic age. The skel-
eton is unknown but very probably of
primitive placental type of pentadactylate
extremities including a more or less diver-
gent first digit in hand and foot. The den-
tition is that of a primitive insectivorous
type. The dental formula for this specimen
is as follows: '

ISCIP.M.iMZ

4 1 4 7
Stage Four: A  primitive lemuroid
(nocturnal monkey-like mammal; arboreal)
primate of the Focene (45,00,000 to 70,-
000,000 years ago). The habits were arbo-~
real, skeleton adapted for leaping, climbing
and perching in trees. The extremities were
quadramanus (four hands), with strongly
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| Ne 10,000
1 |
L pleistocine
\/ SAF 1 million
)
pliocine
15 million
4
miocine
35 million
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Au  — Australian aboriginy N — Neanderthal
Ng =~ — Negro P — Pithecantheropus
Ca  — €Caucasian — Piltdown
M — Mongoloid Rh  — Rhodesian
Bu  — Bushman S AF — Australopithccus
Gb — Gibbon Paranthropus
O — Orang Plesianthropus
Ch  — Chimp 2 — Propliopithecus
Go — Gorilla — Drvopithecus
Sin  — Sinanthropus

Figure 5. Redrawn from “Men and Apes: Four
Family Trees,” Hooton 1946, in Anthropology
by A. L. Kroeber, copyright, 1933, 1948, by
Harcourt, Brace and Company, Inc.

divergent first digit in the foot. The skull
was like that of Notharctus and the denti-
tion was adapted for a mixed diet of in-
sects, fruits, eggs, small birds, etc. This
species presents a definite dental formula
of two incisors, one canine, four premolars
and three molars

(t 2 C1PM 4 M 3
2 1 4 3
(General Mammal)

Staee Five: Ancestral catarrhine Pri-
mates (old world monkeys) of the lower

Oligocene age (40 to 45,000,000 years ago).
The fossil remains of the locomotor skele-
ton have not yet been discovered, but all
their modern descendants have the impor-
tant power of sitting more or less upright
on the ischial tuberosities. This habit en-
courages the use of the hands to assist the
lips, tongue and teeth in the manipulation
of food. The cranium was carried at mod-
erate angle to the vertebral column. The
optic and auditory parts of the skull prob-
ably were well developed but not exces-
sively enlarged. The muzzle was short and
the dentition was much as in the Parapith-
ecus with the dental formula of

IEC1~RM.2M3

2 1 2 3

(note that the dental formula is the same
as in the primates of today). The incisors
were simple with a linguat cingulum, the
canines small and not enlarged for offense
or defense. The premolars were more or
less bicuspids and the molars had low round-
ed cusps . Fhe upper meolars were quadri-
tubercular and the lower molars were
quinque-tubercular. Diet was mixed: in-
seets, fruits, eggs, etc.

Stage Smx: Primitive Anthropoid Apes
of the Miocene and Pliocine Age (20 to
35,000,000 years ago) of India, Egypt and
Europe. Again, the locemotor skeleton re-
mains to be discovered, the chief parts
known being the jaws and isolated teeth,
but there is strong indirect evidence afford-
ed by the existing anthropeids and humans
that their more primitive Miocene ancestors
were already acquiring the enormously im-
portant ability to brachiate or swing from
branch to branch with the body suspended
from upraised arms. The foot probably
had a grasping first digit. Erect progression
on the ground and upright sitting posture
were both more or less highly developed.
The skull was sharply deflected on the ver-
tebral column. The upper jaw deepened
obliquely forward and downward beneath
over-growing frontal portion of the skull.
Diet was mixed with large fruits with tough
rinds, insects and small animals. The cen-
tral incisors, not much enlarged in primi-
tive forms, were becoming very wide in
orangs and chimpanzees. Teeth: both up-
per premolars are biscuspid; first lower pre-
















vet I am convinced that this was merely ac-
cidental and that under other circumstances
one might readily find proof of animal
food. (Falkenstein, 1879, p. 151).

- “Meat eating in captivity ‘has several
times been reported. We cite an instance,
which already has repeatedly appeared in
literature, concerning a bald-headed speci-
men named Sally, sometime resident in the
London Zoological Gardens. Superintendent
Bartlett from personal observation seports
thus interestingly what would appear to be
a dietary vagary with associated peculiari-
ties of feeding behavior! ‘Again the habits
of this animal differ entirely from those of
the well-known or Common ‘Chimpanzee.
She has always shown a disposition to live
upon animal food. Soon after her arrival
1 found she would %kill and eat small birds,
seizing them by the neck, she would bite
off the head and eat the bird—skin, feathers
and -all; for some months she killed and ate
a small pigeon every night. After a time
we supplied her with cooked mutton and
beef-tea; upon this food she has done well.

I have never found any -ordinary chimpan-

zee that would eat any kind of flesh.
“‘Another smguiar ‘habit was the produc-
mg pellets or “quids”, resembling the cast-
ings thrown up by Raptonai birds; 1 have
here a few of them, taken from her mouth.
They are composed of feathers and other
indigestible substances, that had been taken
with her feed. Moreover, she is an expert
‘rat catcher, and has caught and killed
many rats that had entered her cage during
the night! (Bartlett, 1885, p. 674).
“Dietary requirements in the chimpan-
zee, as in other animals, change radically
with age. Similarly, there is adequate rea-
son to maintain that the requirements of
different species, type, and individuaals vary
with environmental conditions. It is not
particularly surprising “that certain captive
specimens should take to ‘meat eating, but
this far from proves the prevalence of such
habit in nature. However, the extension
and improvement of naturalistic research

should presently exhibit the facts. In the
meantime, we present as tenable the state-
ment that this animal is a vegetarian and
only under exceptional conditions adds to
its ‘dietary animal products. Furthermore,
the latter are unnecessary to mnormal
growth, health and reproduction.

“Those who keep the animals for exhi-
bition purposes as a rule rely on vegetables,
fruits, eggs, and milk as dietary staples.
Rarely they supplement these with cooked
meats. Relatively few experienced observ-
ers or keepers consider the latter essential
to growth and health. According to Roth--
mann and Feuber (1915, p. 11) the chim-
panzees of the German Anthropoid Station
at Tenerife, the Canary Islands, were main-
tained on vegetables and fruits. Especially
mentioned are bananas, bread, potatoes, to-
matoes, although undoubtedly a greater va-
riety of vegetable products, including other
parts of plants, was supplied. Marked in-
dividual preferences are reported by these
observers, and also the fact that many ar-
ticles were consistently refused by certain
individuals, although eagerly taken by oth-
ers. It is cvadent from records of this sta-
tion, as from our own observations, that .
at the dinner table of the chimpanzee, as
at our own, accidents of appetite and habit -
are commonplace.” “

From the preceding observations by
Yerkes, we note that the natural diet of the
Chimpanzee is non-abrasive and it is easily
cut and crushed by the simple vertical ac-
tion of the temporal and masseter muscles.
However, we also note that the Chimpan-
zee in captivity can adapt itself to an om-
niverous diet just as can man. The enlarged
canines of the Anthropoids serve to guide
the Mandible into centric position, thus
eliminating the exercise and development of
the Internal and External Pterygoid mus-
cles. Such lack of development is shown
when comparing shape and size of the ram-
us and body of the mandible of the Anthro-
poids as compared with that of man.

Tue FossiL Apes (MAN-APES)

In the Seventh Stage of Evolution of have taken place in the skeleton and skull
the natural dentition of man, Gregory which would indicate that it is quite pos-

points out that certain evolutionary changes

sible that the forerunners of Hominid and
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and all its appendages are almost identical
with the corresponding parts in man, except
in proportions. The transitional conditions
in the. dentition of the South African man-
apes suggest that there was a gradual shift
from frugivorous to omnivorous food bab-
its.”

As to the geological time in evelution
in which the Australopithecus existed, Dart,
states: (12)

“Geologists are unable to informr us pre-
cisely that the Faungs deposit is Tertiary;
but the bias of evidence is clearly in that
direction. Both du Toit and Broom
(Broom, ’30) “have independently suggest-
ed that the deposit is quite likely to be Pli-
ocene as Pleistocene.” Until other evidence
is forthcoming our inferences as to the age
of the depesit must logically be based upon
the paleontological evidence and its intrin-
sic consistency. All the forms of life found
are primitive forms and those available in
sufficient anatomical detail to enable us to
speak with confidence: i.e. Awustralopithe-
cus and Papio, are types related morpho-
logically and in an ancestral way to living
-types. '

“But even if the Pliocene age be regard-
ed as tentative the nature of the deposit is
agreed. It is a brecciated cave deposit of
creatures which were unquestioned “inhab-
itants of unforested regions.” Australopi-
thecus was terrestrial, troglodytic and pre-
daceous. in habit—a cave-dwelling, plains-
frequenting, stream-searching, bird-nest-
rifling and bone-cracking ape, who employ-
ed destructive implements in: the chase and
preparation of his carnivorous diet. The
variety of the dietary: tortoises and lizards,
fresh-water crabs, birds’ eggs, rock rabbits,
rodent moles, spring hares and antelopes,
is witness to the untra-simian agility and
cunning of the hunter.

“Only a methodical exploitation of ev-
ery accessible source of food could render
the existence of an ape in this untoward en-
vironment of Bechuanaland possible; it in-
volved resourcefulness, agility and rapaci-
ous but social instincts, such as are evidence
in minor degree by living South African
baboons.”

The study of Yerkes of the ape of to-
dav have a great bearing on the study of
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the natural dentition of man. Likewise,
the studies of the teeth of the Australopith-
ecinae specimens by Dart, Broom, Grego-
ry, Hellman, et al., confirm the findings of
Yerkes, that an ape can adapt himself to any
variety of diet other than the natural diet
for which the morphology of the teeth
was intended to masticate. The study of
the teeth of the Australopithecinae group,
in the opinion of the writer, reveals the re-
sults or effects of adaption to an emnivor-
ous diet. The attritition of their teeth is
such that the writer is cenvinced that it
could not have been breught about instan-
taneously. Such extensive attrition can only
be the result of many thousands of years of
struggle for survival in an envirenment
which did not provide their natural diet of
fruit, berries and vegetation.

In their effort to masticate the coarse,
abrasive foods of the plains area in which
they lived, it would appear te the writer
that the extra effort to incise and cut such

foods. led to the exercise of the Pterygoid

muscles producing a herizontal mevement
of the mandible in unison with the vertical
pull of the temporal and masseter museles.
The result of such muscular stimulation was
the extensive growth and development of
the ramus and body of the mandible as
shown in figures 14, 15, 37 and 38. Like-
wise, the exercise and development of the
Pterygoids, producing the horizontal meve-
ments of the mandible, was responsible for
the extensive attrition of the dentition. Fhe
horizontal movement of the mandible and
early attrition of the dentition made it ap-
pear as though the canines had assumed in- -
cisor-like function.

Such attrition of the dentition of the
Australophithecinae is common to all suc-
ceeding specimens of hominid and Homo-
sapiens, with the possible exception of the
dentition of Pithecanthropus robustus.
(Fig. 13). Attrition of the dentition result-
ed in the edge-to-edge bite of the incisors
and canines. This relationship of incisors
and canines is the result of excessive or
extra-ordinary function. The edge-to-edge
bite has been interpreted by many writers
as being a normal evolutionary change,
rather than a change due to lack of special-
ization. Because of such lack of specializa-



tion, the interlocking and overbite relation
of the canines has been obliterated but not
eliminated as some writers believe. Le Gros
Clark in his book entitled “History of ‘the
Primates” apparently has written off the
canines as casualties of evolution, quote:
(13)

“Another striking contrast between man
and ape is the great development in the lat-
ter of long and powerful canine teeth, used
as weapons in attack and defense. On the
other hand, in man the canine teeth bave
no special functions—they form part of the
same series with the front biting teeth or
incisors, and are used in just the same way.
But, in this case, there is definite evidence
that the human canine teeth have indeed
undergone some reduction in their later ev-
olutionary history. For example, even to-
day they still retain long and powerful roots
out of proportion to those of adjacent
teeth, and .out of proportion also to the re-
quirements for strength in the functions
which they now perform. Also, in some
people they are pointed and projecting in
a manner which certainly suggests that they
once bad their own special functions. But
while it may thus be inferred that in com-
mon ancester of man and ape the canine
teeth were definitely more powerful and
projecting than they are in modern man, it
seems probable that they were not so
strongly developed as they are in the mod-
ern larger apes since, in the latter, their ex-
cessive development has led to specializa-
tions in the adjacent teeth, and in the skull
and jaws, which have been avoided in man.”

Comparing specialization of mammals
in general since their origin Le Gros Clark
states that: “It has been pointed out and
emphasized by many comparative anato-
mists that the relative lack of specialization
shown among the Primates is consequent
upon the circumstances of their particular
habitat for, with only a few exceptions, all
the Primates are arboreal creatures and live
in tropical or sub-tropical regions. Now
there is considerable reason to believe that
the proto-type of mammals as a whole was
arboreal in its way of life. As far as the
limbs are concerned, this sort of life neces-
sarily requires those grasping functions
which are clearly dependent on primitive
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features, such as pentadactyly, with a wide
range of movement of the fingers and toes,
a well-developed clavicle (which is used as
a strut for sideways movements of the arms)
and so forth. Therefore, since from the
outset of their evolutienary -origin from
the arboreal mammalian prototype the Pri-
mates remained in the trees  they tended to
preserve these advantages, though primi-
tive, anatomical characters. In many-other
matters, also, an arboreal habitat favors the
preservation of a generalized kind of body
structure. As far as the dentition is con-
cerned, an arboreal kind of life obviates
the necessity for developing highly spe-
cialized grinding teeth, since the diet avail-
able to most tree living mammals in the
tropics, -consisting of leaves, shoots, soft
fruits and insects, can be adequately masti-
cated by molar teeth of relatively simple
structure.”

(Continued in February Issue)
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