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TRANSLATORS PREFACE.

Or works on food and cookery there is no end, but
in most cases their writers regard man as an omnivorous
creature, deriving his sustenance from the animal, the
vegetable, and even from the mineral kingdom. The
author of the present work has departed from the dietetic
belief and practice of centuries, and has undertaken to
prove, upon the ground of physical organization and ori-
ginal habit, that man is by nature frugivorous, using
this word in its broadest sense, so as to include fruits,
grains and nuts, and that these are sufficient to maintain
Lim in a perfect condition of physical and mental health.

The arcuments by which he maintains his theories are
drawn from the accepted conclusions of modern science,
and are presented with such originality and force as
to entitle them to respectful consideration, even where
his conclusions may seem too radical for adoption in the
present state of socicty. His strikingly original treat-
ment of the question of cookery will serve a useful pur-
pose if it excites reflection concerning the present elabo-
rate, costly and unnatural methods, regarding which
there is, unquestionably, cause for a very radical reform.
The system of diet and methods of preparing food which
he recommends have been verified in his own experience
for many years, and have, besides, the high merit of ex-
treme gimplicity and naturalness,

To the American reader the work will have an especial
interest, as presenting in the main the views of a certain
class of German health reformers, concerning whom
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very little has hitherto been known in this country. It
is a noteworthy fact that a parallel development of
similar views has taken place in Germany, England and
America having no direct connection, and yet reﬁching
the same general conclusions, and it is hoped that the
present translation may contribute in some degree to
that international acquaintance and friendly exchange of
thought which must essentially promote the common
good.

A considerable number of English and American
works of this character have been translated into Ger-
man, but this is, so far asI am aware, the first translation
of the kind from German into English. There are, how-
ever, a number of able German writers with whom it
would be well for English and American hygienists to
become better acquainted. The most prominent of these
are Edward Baltzer,of Nordhausen, and Theodore Hahn,
now of St. Gallen, in Switzerland. The cause of popular
hygiene is also represented in Germany by a number of
periodicals and by several influential socicties.

This translation, while adhering faithfully to the
spirit and meaning of the author, is not altogether lit-
eral, and at various points it has been gsomewhat elabo-
rated by new material and by additional extracts from
scientific authorities, especially from Darwin and IHux-
ley.

In the Appendix will be found two valuable papers,
one by Dr. James C. Jackson, who is so widely -known
in the hygienic world, and one by Charles O. Groom
Napier, ¥.G.S., which, it is hoped, may prove service-
able to the vietims of intemperance.

I take pleasure in acknowledging here my indebted-
ness, in the translation of this work, to Mr, Edwin F.
Bacon, who has been an instructor of the German lan-
guage in my family during the past three years, and
whose zeal and faithfulness in his profession are deserv-
ing of all praise.

NEwW YoRrx, 1877, M. L. H.



FRUIT AND BREAD.

RARTEL
ANTHROPOLOGICAL ARGUMENT.

No task more closely concerns the life and
health of man than that of providing for
his nourishment. The consciousness of this
necessity lies deeply rooted, not only in man
himself, but in every other living creature,
and 1s the cause of that “struggle for ex-
istence” which prevails throughout the en-
tire organic world. DBut experience has
shown that it is by no means a matter of
indifference how and wherewith this nour-
ishment is effected, for upon the quality and
quantity of our food depend in a marked
degree our physical and moral condition. It
is therefore highly important that we pos-

sess a scientific foundation on which to estab-
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lish a natural diet. The difficulty of estab-
lishing this foundation is indicated in the words
of the distingnished Prof. Virchow, of Der-
lin, who, in the year 1868, said: ¢ A scien-
tific system of diet is as yet impossible.”
It is therefore no wonder that there should
be a great diversity of opinion upon this
question, and that even the learned should
pursue different courses in their efforts to
bring it nearer to a solution.

The Chemical Theory of Diet.—In mod-
ern physiology there has long existed a
tendency to infer the necessary elements of
food from the chemical composition of the
living body, and to establish an artificial di-
etary upon this basis, but the study before
us will show the fallacy of this method. As
a foundation for a true theory, it is neces-
sary first to consider the entire nature of the
individual whose diet is to be determined.

If, for example, we had to determine
the proper diet of a horse, and should to
this end consider only the daily consump-
tion of the albuminous products of {flesh,
and of phosphate of lime and other ele-

ments necessary to the formation of ‘bone,
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and should undertake to supply all these
materials by means of albumen, flesh, salt,
etc., we should very soon observe that an
animal fed in this manner would perish, and
it would thus become apparent that impor-
tant considerations had been omitted. The
same is true in the case of man. As long as
we seek to establish a dietary for him up-
on the exclusive basis of the consumption
of chemical substances, we shall arrive at
no just conclusion.

The Anatomical Theory.—In ovder to
correctly judge of the nature of an individ-
nal, we can find no better starting-point
than that of his mnatural capacity to provide,
digest, and assimilate food, and this depends
upon his bodily structure. Hence, to ascer-
tain the natural nourishment of a hitherto
unknown animal, we have only to bestow a
critical look wupon his body in order to
know what food is peculiar to him.

The objective knowledge of any given
condition evidently assumes a knowledze of
its previous history and of the processes
by which it has been evolved; for as it is
impossible rightly to estimate a thing in it-
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self, without comparing it with at least one
other, so 18 1t impossible fully to understand
a living organism without knowing the his-
tory of its development. In order, therefore,
to a complete knowledge of the mnature of
man, we must undertake a somewhat com-
plicated study. We have first to collect the
necessary facts for a system of pure anat-
omy, and from these, through comparative
anatomy, to derive scientific conclusions. We
shall then have to consider the development
of man, and this is twofold: first, that of
the individual, or Ontogeny, and, second, that
of the race, or Philogeny. Upon this plan
it will be easy for us from the present
standpoint of science to accomplish our pro-
posed task.

The scientific method, and the conditions
and vresults of mnourishment, lead us to a
comparative theory of dieteties. DBut such
an attempt encounters to-day the same
deadly opposition as did the theory of devel
opment previous to the appearance of Darwin's
epoch-marking work, the ¢ Origin of Species.”

Ancient Zoological Theories—The early
scientists construeted their zoological systems
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according to purely external appearances,
and often in a manner entirely arbitrary,
and in the highest degree unscientific. In
like manner the theory of dietetics remains
without a scientific basis, and even among
the learned it is a proscribed subject. It
cannot therefore surprise us if we encounter
very antagonistic views concerning the influ-
ence of different foods on the health and
development of man. The dietetic physiolo-
gists of the old school were too -eclosely
bound to the purely empirical views of
their own and previous centuries, and pos-
sessed too little scientific material, to admit
of their establishing sound theories.

The Darwinian Theory of Descent pre-
sents the entire subject in a mnew light.
Like a fertilizing rain upon the parched
earth, this new system descends upon the
domain of science, awakening a new life in
every department of knowledge, and involv-
ing therewith a Dbitter controversy with de-
caying forms. The year 1860 especially
marks with us the dawn of this new epoch.
Since then there has appeared a new liter-
ature, in which the discussion continually
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turns upon the truth and possibility of the
theories presented by Darwin, and since
supported also by Vogt, Heaeckel, Huxley,
and others. A great conflict has thus arisen,
in which there is an incessant appeal to
high authorities. Now it is to Cuvier, now
to Darwin, now to some dead system, now
to living investigation. So echoes the con-
flict and so struggle the combatants, and
with results so important to mankind that
it is well worth the cost to take part, and
that indeed in the interest of exact science.
The new theory has accumulated so much
scientific material, the number of its adhe-
rents is already so great, and the influence
which it exerts in every department of
human knowledge so important, that every
new scientific work is regarded and judged
from the standpoint of its authority.  Most
of the sciences have, indeed, under its influ-
ence, suffered a complete revolution.
Philosophy finds for her speculations a
real and scientific basis, and enters upon a
boundless field of investigation. All natural
sciences have received an impulse in the

direction of wunity. In morphology and biol-
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ogy entirely new fields have been opened
up, so that anthropology has become one of
the most developed and important of sci-
ences. History, from a dead, systematic dog-
matism, has become a living source of know-
ledge ; and philology, which has hitherto been
occupied with the dry, unphilosophical and
heartless details of grammar, is now, for the
first time, brought into practical relations
with material life and with the mental pro-
gress of our time.

Speculative theology, alone, takes no part
in this great development, or, at most, in a
necative way, seeks by a feeble opposition
to save itself from total decay. The morn-
ing-red of knowledge which has dawned
upon us through the theory of evolution
prepares the old dogmatic and systematic
schools in mental, moral, and physical life
for their final departure, and accompanies
them upon their way.

Application of the Theory of Ewolution
to Duetetics.—Least of all—indeed, we may
almost say not at all—has the development
theory been applied to dictetics, and, never-

theless, the possibility of such application is
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so apparent, and the results which it prom-
ises so important, that it is indeed strange
that none of the learned have as yet un-
dertaken it. But a little knowledge of
human nature will enable us to see why
this field has hitherto been so sadly neg-
lected. There has always existed a preju-
dice against the critical discussion of diet-
etic theories, and especially against the ne-
gation of long-established views, and hence
the scientific treatment of the subject has
been unpopular. Some, perhaps, who were
capable of undertaking it, and who realized
its importance, were deterred by its very
magnitude and by the thoroughness of the
changes which it involved; for it invaded
the domestic cirele, and demanded the relin-
quishment of favorite habits and enjoyments.

The present attempt to collect the ma-
terial of a scientific system of dietetics, and
to present it in a popular form, is prompted
by a desire to share with my fellow-men
the benefits which I have derived now for
many years from the practical application
of the views here presented. But I do not

deceive myself with regard to hwnan nature,
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for T well know that there will be but a
small minority who will go with me to the
extreme, but, nevertheless, strictly logical, con-
sequences of the proposed study. The efiort
must be that of a simple presentation of
the truth, leaving each one for himself to
apply it according to his individual ability
and conviction.

In order, then, to establish a correct
dietary for man, we must first gain a true
knowledge of his nature, and this is only to
be secured by the most conscientions and un-
prejudiced study. Let the simple facts bear
their own testimony, and we shall then find
all other departments of science in harmony
with them. We might also well admit the
testimony resulting from quiet reflection upon
our own nature, our moral impulses, and our
unperverted instinets; and if these finer senti-
ments are found to accord with the deductions
of exact science, we may feel doubly assured
of the soundness of our conclusions.

Waar 18 THE NATURE oF MaAn,

Let us, first of all, by the presentation of
fundamental laws, seek to answer this ques-
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tion. While pure anatomy treats only of
the physical structure of animal bodies, com-
parative anatomy draws scientific conclusions
from the facts thus acquired, and to this
comparative study we have now to direct
our attention. DBetween man and the mam-
malia most nearly related to him there exist
instructive points of relation and difference
concerning the ‘digestive apparatus, the food,
and manner of life.

Every animal has his appropriate food,
corresponding to his physical structure; so
that, in case of uncertainty as to the food,
we have only to observe the bodily form,
especially that of the extremities and the
teeth, in order to decide; for, since the or-
ganism cannot exist solely within itself, it
must possess the matural means of obtaining
from without that which is necessary to its
maintenance ; and it 1is evident that the
internal properties and the process of nutri-
tion must correspond to the faculties whose
action is external, and by which the means
of nourishment are provided.

We have, therefore, as a first principle
the following:  Z%he proper food of every
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individual is indicated by lis plysical or-
ganization. In accordance with this principle
we may classify animals according to their
food; and, since all food 1is either of a
vegetable or animal nature, we have as the
two chief and general divisions the FPhyfo-
phaga, or plant-eaters, and the Zooplhaga, or
flesh-eaters. This classification, however, is
not strictly scientific, since there are various
sub-classes, the food of which, though of a
vegetable nature, is mnot always vegetable,
and others whose food, though of an animal
nature, is not always animal. _
The Mammalia—We will now first
direct our attention to the mammalia. Of
these a part subsist upon vegetable and a
part upon animal food. To the former, the
Phytophaga, belong the Herbivora, grass and
herb eaters; the Granivora, or grain-eaters;
the Frugivora, or fruit-eaters; the Rodentia, or
gnawers ; the Edentata, which lack front
teeth ; and others. Other classifications exist,
as of those who subsist upon land and
water plants, the Ruminants, ete., but we
do mnot need for our present purpose to
consider them. Among the Zoophaga or
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flesh-eaters, we have the land and sea Car-
nivora, Insectivora, Omnivora, ete.

The intimate relation that exists between
the structure of the digestive apparatus, the
food, and the mode of life, appears, from
the following considerations, in which we
disregard at first the intermediate forms, and
confine our attention to the chief divisions.

The Herbivora.—The Herbivora subsist
upon grass and herbs. The genus Bos, which
includes our common horned cattle, has thirty-
two teeth. The under jaw has eight incisors,
articulating with which there is a horny
process at the front of the upper jaw. The
incisors are shovel-formed, curved, and very
sharp. Immediately back of these there is
a considerable diastema or toothless space,
and then in each half of both under and
upper jaw six molars, in all twenty-four, of
which the back ones are the larger. The
masticating surface of these teeth has but little
enamel. The food corresponds to the structure
of the teeth. It consists of the various grasses,
weeds, buds and flowers of all kinds, lichens,
moss, swamp and water plants, and the like,
and is torn from the stalk with the incisors and
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masticated between the molars. The motion
of the under jaw is obliquely lateral. The
teeth of the horse are also an excellent example
of the Herbivora. See Figure 1.

Fig. 1.—TeeTH oF THE HoRrsE (Herbivorous).

The Frugivora* (fruit and Grain Eaters).
—The Frugivora are of a strikingly different
character. As the best representatives of this
class we may take the orang and gorilla. In
these the teeth are alike in number and form,
though differing somewhat as to size.

In each jaw there are four inecisors, two
pointed eye-teeth, four small and six large

*The term Frugivora is employed throughout this
work in accordance with the German usage, and
includes the two English classifications of Frugivora

and Granivora; that is, all animals adapted to a
fruit and grain dict.
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molars, in all thirty-two. Each of the small
molars has upon its articulating surface two
blunt projections, and each of the large ones
four. The eye-teeth project somewhat beyond
the others and fit into a blank space in the
lower row,the other teeth articulating uniformly.
This is a significant fact with regard to nutrition.

AR wve i
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Hig, 2. —TErTH or wER GORILLA (Frugivorous)

The food depends somewhat upon the lo-
cality, and consists of the various fruits, corn,
small grains, and nuts. To this class belong the
entire family of the Catarrhine monkeys,
including the gorilla, orang, chimpanzee, gibbon,
and other genera. DBesides these, there are
also fruit and grain eating bats and Marsupials,
the teeth of which correspond to those of
the other Irugivora.

The Lodentia—The Rodentia is a pecu-
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liar order of animals, characterized by two
very long and strong teeth in each jaw,
which occupy the place of the incisors and
canines. DBack of these there is a toothless
space, and then four or five molars, which,
when they have a roughened crown, indicate

a vegetable, but when pointed, an insectiv-

Fig. 3.—Teern oF TaE Hare (a Rodent or Gnawer).

orous, diet. Their principal foods are grains
and seeds of all kinds, and with these often
fruits, nuts and acorns. To this order belong
the familiecs of the squirrel, marmot, all
species of mice, the beaver, poreupine, hare,
and others.

An especial dietetic subdivision of the
Rodentia is the Rhizophaga, or root-eaters,
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which includes some species of the Mar-
supials, and of mice. The food often consists
exclusively of the roots of the beet, carrot,
celery and onions.

The Edentata—The Edentata, or toothless
order of the Phytophaga, have, sometimes,
thongh rarely, rudimentary back teeth. Their
food consists of leaves, blossoms, buds, and
juicy stalks. Some also devour insects, espe-
cially ants. To this order belong the sloth,
armadillo, pangolin, and great ant-eater.

The Carnivora.——The second great dietetic
class of the animal kingdom is that of the
Zoophaga, or flesh-eaters, the teeth of which
are wholly different from those of the
Phytophaga, or plant-eaters. This class of
animals are characterized by a peculiar tooth,
which is entirely wanting in the vegetable-
eaters—namely, the long-pointed, or canine
tooth. Accordingly as this tooth is more or
less developed, the animal is more or less
carnivorous. In proportion as this feature
becomes less marked, the animal approaches
the vegetable-eater in its habits, {finally
passing over wholly into that class; the

incisors and molars being at the same
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time proportionably more developed.  The
entire class is divided, dietetically, into land

and sea Carnivora.

Fig 4.—Teern or ToE WoLF (Carnivorous).

The carnivorous character is most marked
in the feline species, in which the incisors,
six in each jaw, are small and undeveloped.
The canine tooth is so strongly developed
that it appears like a projection of the jaw-
bone. The three molars are very sharp,
and capped with three points. The motion
of the jaw in mastication is only vertical;
in striking contrast with the lateral motion
of the Ruminants. In accordance with the
form of their teeth, cats prey upon warm-
blooded animals. Their salivary glands are
very imperfectly developed.

In the dog family the form of the teeth
is somewhat different. The canine teeth no
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longer play a chief part, nor reach so great a
size. On the contrary, the number of molar
teeth 1s increased, and their development is more
perfect, which circumstance indicates increased
mastication. Acecordingly many species of this
family, especially the hyena, live wholly upon
carrion. -

In the bear family these characteristics
are still more prominent. The canine teeth
are less and the molars and incisors more
developed, the latter having a flat but
roughened crown. All this indicates a still
nearer approach to a vegetable and fruit diet,
as is actually the case. The bear, as is
well known, is fond of berries, fruits of all
kinds, milk and honey.

The Insectivora.—The Insectivora, or insect-
eaters, are more nearly related to the Rodentia
than to the Carnivora. The form of teeth
varies with the species. ~The incisors and
canines are not especially prominent, but the
molars are always serrated with numerous
small-pointed eminences, or cusps, adapted to
crushing insects. The three leading families
of the Insectivora are the moles, the shrew mice,

and the hedgehogs. They are of small size,
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and are found in all countries, except in
South America and Australia. Although, as
we shall see later, we have a more certain
and scientific foundation for determining the
" dietetic and zoological rank of an animal
in its origin and character than by comparative

Fig, 5.—TEETH OF THE SHREW - MOUSE
(Insectivorous).

anatomy, yet we may derive dietetic con-
clusions from the structure of the teeth, as
compared with those of man, and these may
be substantiated by a comparative study of
the other organs.

Figure 6 shows the omnivorous teeth of the

swine, the canines having an extraordinary
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development, and being used as instruments

of attack and defense.

Fig. 6.—TEETH oF THE SWINE (Omnivorous).

The Teeth of Man.—Let us now consider the
human teeth. Their most striking peculiarity
is their perfect articulation: the opposing teeth
of each jaw meeting uniformly, and leaving
no interval in the under jaw, opposite the
canines, as is the case with the anthropoids.
In their perfect and complete state, there are
thirty-two teeth, sixteen in each jaw; viz,
four incisors, two cuspids or canine teeth,
four bicuspids, and six molars. The inecisors
have a broad, chisel-shaped body, with a
slightly serrated, cutting edge. The cuspids
are round and strong, with a long, tapering
root. The bicuspids, or false molars, have a
rounded body, terminating on its grinding

edge in two points, with a rough groove
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between them. The molars are placed be-
hind all the other. teeth. The crown has a
squared or cuboid form, with four points on
the masticating surface, separated by channeled
depressions.

W

Fig. 8.—TeETH OoF MAN. Side view.

A Comparison of Man’s Teeth with
those of other Animals—If now we com-
pare the human teeth with those of the
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chief representatives of the various dietetie

species, with reference to the peculiarities

above named-—as, the size and kind of teeth,
their relative length, strength, intervening
spaces, ete.—we shall find not only the great-
est similarity, but, at least with reference to
number and kind, a complete accordance
between the human teeth and those of the

anthropoid apes. The complete absence of

Fig. 9.—EYE-TEETH OF AN OLD GORILLA.
Natural size.

intervening spaces between the human teeth
characterizes man as the highest and purest
example of the frugivorous animal. The eye-
teeth of the gorilla have often been referred
to as evidence that this animal does not
strictly belong to the Frugivora, but the most

careful observation has substantiated the



TEETH OF VARIOUS ANIMALS. 29

theoretical view which has here been pre-
sented, and has satisfactorily shown that not
only the gorilla, but also the orang and
chimpanzee, in a state of freedom, subsist ex-
clusively upon {fruits and grains, except per-
haps when driven by hunger to a temporary
resort to other and less preferred foods,

The eye-teeth of the anthropoid apes are
of a totally different character from the
canine teeth of the Carnivora. The former
are small and stout, and somewhat triangular,
while the latter are long, round and slender.

Figz. 10.—EYE-ToOTH Fig. 11. — E¥E-
OF A YoUuNag Go- TOOTII OF MAN,
RILLA. Natural Natural size.
size,

It is a noteworthy fact that the Anthropoid
eye-tooth is rough and cartilaginous at the
point of contact between the external tooth
and the gum, while that of the Carnivora a*
the same point is smooth and sharp.  The
eye-teeth of the Anthropoids is adapted for
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use in cracking nuts and the like, while those
of the Carnivora are exclusively employed in
seizing and tearing flesh. This view of the
true nature of these teeth is confirmed by
Professor Nicholson, a high authority, and not
an advocate of the other theories here presented.

_

Fig. 12, —CANINE or EYE-TEETH OF THE TIGER.
Natural size.

In his “Manual of Zoology,” pages 604-5, he
says of the anthropoid apes: ¢ The canine
teeth of the males are long, strong and
pointed, but this is mnot the case with the
females. = The structure, therefore, of the

canine teeth is to be regarded in the light
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of a sexual peculiarity, and not as having
any connection with the nature of the food.”
The teeth of man are inferior in strength to
those of the anthropoid apes, but the cause of
this is to be sought not so much in their
original character as in the fact that they
have been weakened and degenerated by the
use of cooked food for thousands of years.
Professor Huxley remarks, with regard to
the eye-teeth of the gorilla: “The great devel-
opment of the eye-teeth of the adult might
seem to indicate a flesh diet, but the animal
possesses no other characteristic of the car-
nivora.” Its extremities end in hands, which
are admirably adapted to plucking fruit from
trees, and in feet, for the falsely so-called
hands of his posterior extremities are in reality
feet, as well with reference to the system-
atic arrangement of the bones as of the mus-
cles. Its gait is nearly, and with some indi-
viduals entirely, upright; and the taillike
prolongation of the spinal column, which is
peculiar to all other animals of the mammalia,
1s entirely wanting. The nearly upright gait
and the strongly developed legs constitute
another point of resemblance in structure and
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motion between man and the anth‘rc}pcid apes.
The latter, including the chimpanzee, gorilla,
orang, and gibbon, in common with man,
have the nasal openings directed downward,
and divided by a narrow septum, and the
eyes looking directly forward. Amnother phys-
ical characteristic of man and the higher
apes, which ranks them both as belonging to
the Frugivora, is the position of the milk
eglands upon the breast, while all other mam-
malia, whether flesh or vegetable feeders, have
the so-called teats upon the belly.

Another characteristic in the form of the
extremities peculiar to the Krugivora is that
of the flat nails. An essential difference is
also to be remarked between the tongue of
the Carnivora upon the one hand, and of the
frnit and vegetable-eaters on the other. The
former is rough and made prickly by the
presence of horny papillee, thus rendering
it a most efficient rasp in licking the {flesh
from the bones of its prey, while that of
the latter is smooth, and the papillee quite
soft. Since the genuine anthropoids have no
tail, and no callosities, in distinction from the
related Platyrrhina, and possess, indeed, no
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anatomical characteristics different from man,
we are compelled to regard the two as be-
longing in a dietetic as well as zoological
sense to the same class.

We have thus been led to the conclusion
that, considered from a purely anatomical
standpoinf, man is neither a flesh nor a
vegetable eater, but that his proper food is
fruits and grains. A further and striking
characteristic of the Frugivora is that they
do not take their food directly with the
month, but possess a limb adapted to the
work of plucking it and conveying it to
the mouth. This in the case of man and
the ape is the arm with its hand.

Peculiarities of Internal Structure.—Be-
sides these striking external points of re-
semblance, there are many others relating to
the interior structure. The skeleton, espe-
cially the skull and pelvis, the entire digestive
apparatus, and the physiological process of
nutrition, all point to a common diet. The
cell-material of fruits and grains, and especially
of plants, requires a longer time for digestion
than that of flesh, and accordingly the stomach

and intestinal canal of the plant and fruit eaters
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are considerably larger and longer than those
of the flesh-eaters; the colon especially being
arranged in folds so as to present a great
amount of interior digestive surface, while the

game organ 1s smooth in the Cuarnivora.

Fig. 14 —SromacH oF A Liox (Carnivorous).
a. Esophagus.
0. Beginning of small intestines.

The position and form of the stomach are

also of significance. In the Carnivora it is only
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a small roundish sack, exceedingly simple in
structure, while in the vegetable feeders it is ob-
long, lies transversely across the abdomen, and
is more or less complicated with ring-like con-
volutions, according to the nature of the food.

Fig. 15.

StomacHE OoF A SHEEP (Herbivorous).
a. /Hsophagus.

b. I'irst stomach.

¢. becond stomach.

d. Third stomach.

e. Fourth stomach.

f. Passage into small intestines.

This appears conspicuously in the Primates,
which include man, in the Rodentia, Edentata,
Marsupials, and, above all, in the Ruminants.
In the latter it presents a series of from four
to seven wide adjoining and communicating
sacks.

The intestine of the lion is three times, and

that of man and the orang nearly twelve times,
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the length of the trunk. In the sheep it is
twenty-five times this length, since the grasses

upon which it feeds require much more time

Fig. 16.—StoMAcH oF MAN AND THE ANTHROPOIDS
(Frugivorous).
a. Fsophagus.
b. Cul-de-sae, or fundus.
¢. Pyloric orifice.
d. Pyloric wvalve.
¢ f g. Duodenum.
k. Gall duct.

for digestion than even the grains and fruits
on which man feeds. A marked peculiarity
of all the carnivorous mammalia is that the
skin possesses no sweat glands, while that of
the Herbivora and Frugivora is abundantly sup-
plied with them, the number amounting in the
case of man to over seven millions.  The
cause of this difference lies in the fact that





















































































































































































































































































































































































































































































































































































































