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PREFACE TO THE SECOND EDITION

The favorable reception given to “Human Biology” has made possi-
ble the publication of the second edition, and thereby given opportun-
ity for a thorough rewriting and the introduction of new material in the
main text and in the Appendix. The primary concerns of the author
have been to bring the material up to date and to broaden the field
under consideration by additional textual and illustrative material
in general biology. The title of the volume might well be ““ Biology—
Human and General.” Considerable thought has been given to the
selection and preparation of the new material, particularly in the new
introductory chapter, which, it is hoped, will help to orient beginners in
this field.

The inclusion of additional general material does not indicate any
change in the main aim of the text as stated in the first edition, namely,
the presentation of “the pertinent facts of biology from the vantage
point of man, the most interesting and important organism in the world
of life.” Several new college texts have recently appeared with the
same viewpoint—a fact indicating increasing interest in the human
biology approach, following the publication of the first edition in 1940.

Particular mention should be made of the many new illustrations
added to this edition, most of them through the generous cooperation of
Professor J. W. Buchanan of the University of Southern California, to
whom the author is greatly indebted. These drawings originally
appeared in Professor Buchanan’s ‘“Elements of Biology,” published
by Harper and Brothers.

The editorial assistance of Yvette Gittleson, assistant editor of the
American Scientist, has been of the highest value in the preparation
of this manuscript, particularly in the extended consideration of the
vertebrate nervous system. Jean Day Zallinger has redrawn many
figures with special skill and understanding. Editorial and secretarial
assistance has been efficiently given by Charlotte B. Emmer, Harriet C.
Marsh, IHelen K. Sandback, and Elinor R. Smith; and Mrs. Sandback
has, as in the first edition, largely carried the heavy burden of the prep-
aration of the Index. To all these and many others the author is glad

to extend his sincere thanks. .
GrORGE A. BAITSELL

New Haven, (foNn.
September, 1950



PREFACE TO THE FIRST EDITION

“Human Biology” endeavors to present the pertinent facts of
biology from the vantage ground of the most interesting and impor-
tant organism in the world of life, namely, man. Accordingly, the
study of human biology involves a great deal more than human anat-
omy and physiology; it i3 essentially a humanizing of general biology
in that attention is centered primarily on human structure and fune-
tion rather than on the characteristics of types selected from the lower
organisms.

At least two major factors have influenced the author to devote
the time and energy and to submit to the trials and tribulations neces-
sarily associated with writing and publishing a college textbook in
biology. First in importance has been the increasing realization,
year by year, that the great majority of students beginning work in
college biology were, inherently, far more interested in acquiring
knowledge about the human organism than they were concerning any
other living species. Student interest in any subject is naturally
expected to lead to increased endeavor. Nevertheless, the author has
frequently been surprised at the efforts voluntarily assumed by inter-
ested students in collecting the available information relevant to
some structural or functional feature of man. Of first-rate importance
in this connection is the fact that scientific data dealing with mam-
malian physiology and anatomy are available in abundance, possibly
to a greater degree than elsewhere in the biological field. Further-
more, this body of scientific knowledge, particularly when associated
with the functional aspects of man, is being augmented continuously
from the results obtained by many investigators in the best labora-
tories of this and other countries.

Second, the author has been impressed with the necessity of supply-
ing new and vital material at an advanced level for the basic courses in
college biology. Biological knowledge possessed by the students now
entering college is undoubtedly greatly superior both in quantity and
quality to that of their predecessors. By this is meant that a larger
percentage of students take a laboratory course in biology before
entering college and that the material presented in these courses is
much more extensive than in earlier years. Any college instructor

vii



viii PREFACE TO THE FIRST EDITION

who takes the trouble to examine the contents of various excellent
and widely used biology texts for secondary schools and representa-
tive student notebooks covering the year’s work in these courses will
certainly be convinced that careful consideration must be given to the
content of college courses in biology so that the students’ interest may
not be dulled and their time wasted by the repetitious study of labora-
tory types which have been carefully considered in an earlier course.
Particularly is this condition important to the great majority of col-
lege students electing biology, for their major scholastic interests lie
elsewhere and they will, therefore, take only one year in the biological
field.

The central problem is evident: Shall the incoming students be
reintroduced at college levels to a series of more or less standardized
biological types, most of which they feel—rightly or wrongly—are well
known to them from previous study, or shall the college course be built,
for the most part, around materials previously untouched? It seems
evident that a biology course in which primary consideration is focused
upon the organization and activities of human protoplasm offers new
and superior possibilities for the presentation of highly important
material and for increasing student interest in the biological field.
If the human biology material is presented from a comparative
standpoint, the student will learn not only the biology of man but also
biology in its broader aspects, for man is a part of, not apart from,
the world of life.

One example may be noted. The study of human nutrition cannot
be completed until the photosynthetic processes of the green plants and
the decay processes of the colorless plants are brought into the picture.
The fact that the nutrition of every type of organism depends upon
enzyme action gives opportunity for extended consideration of these
organic catalysts which are involved in every vital process. And the
same condition obtains with the other basic phenomena associated
with the living state for, as is generally recognized, organisms perform
the same vital functions in essentially the same way. They eat, grow,
respire, secrete, excrete, react, and reproduce as a result of the activi-
ties of the associated cellular units of which they are composed.
Accordingly, it seems evident that to ‘“Know thyself” is not only an
important and interesting discipline, but it may also be excellent
biology.

In an endeavor to widen the scope of the book, so that the interested
student may have abundant material to pursue important fields of
interest at advanced levels, an Appendix has been supplied containing



PREFACE TO THE FIRST EDITION ix

direct quotations from the publications of various authorities. It is
hoped that this material will prove to be highly stimulating to instruc-
tor and student and, at the same time, provide reference to a note-
worthy list of books for additional collateral reading. Original
material by the author has also been included in the Appendix when
it was felt that its content tended to mar the continuity and appro-
priate level of the main text.
GEORGE A. BAITSELL
OSBORN ZOOLOGICAL LABORATORY
Yare UNIVERSITY
New Haven, Conn.
May, 1940
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CHAPTER I
THE WORLD OF LIFE

Biology is concerned with life phenomena of every kind and nature.
We recognize life in the innumerable plant and animal organisms that
are abundantly present in practically every niche of the earth, on land,
in the sea, and in the air; and each of us, as a conscious human being,
is aware of an inherent life principle that is associated with the many
rarieties of life in our environment. Life is known to us only in the
form of completely organized units, or individuals. You are one of
these individuals and so am I.  Each individual in this world of life,
whether large or small, simple or complex, plant or animal, is charac-
terized by certain structural and funectional features that distinguish
the organism from nonliving material and also identify it as a distinet
variety of life.  The basic unity of design and behavior characterizing
all types of life is due to the fact that the building material of man and
of all other organisms consists of a life substance called protoplasm.
In addition this unique material is the medium for housing all life
phenomena, including nutrition, respiration, movement, reproduction,
and the other vital activities.

Increasingly, as methods and equipment became available, scientists
have attempted to solve the underlying problems associated with the
nature of the materials, both living and lifeless, present in, on, and
above the earth. They have developed broad and fertile fields of
scientific knowledge, including the physical sciences (chemistry,
physies, geology, and mathematics) and the life sciences, collectively
known as biology and subdivided into numerous branches associated
with the structural and functional aspects of animal science (zoology)
and of plant science (botany).

The body of scientific knowledge now available through man’s
intellectual endeavors is very comprehensive and important and is con-
tinually being inereased by further successful search for nature’s
secrets.  Sometimes the new knowledge thus secured is spectacular
in results and incalculable in its power and effect on man. A pro-
foundly important example is now shown in the destructive release of
atomic power by development of the atomic bomb.
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2 HUMAN BIOLOGY

Great discoveries in science rarely result immediately from research
by a single scientist. Rather they are the cumulative result of long-
continued investigations by many scientists. For example, there is a
record of more than a half-century of research in nuclear physics,
beginning in 1895 with the work of Becquerel, who first observed
radiation phenomena, and culminating in the atomic fission of uranium
in 1942. Then followed the application of these results to the war

SOCIOLOGY
Study of

ANATOMY
Study of
gross
structure

HISTOLOGY
Microscopic

ECOLOGY

TAXONOMY

Environmental Z00LOGY Classification
relations ANIMAL
BIOLOGY
PLANT

PHYSIOLOGY
Study of
function

PALEONTOLOGY
Study of

fossils

BOTANY

e, »
A tOLOGICA-
YSioLoG\CR

PATHOLOGY
Study of
disease

EVOLUTION
Origin of

Development | Inheritance

F1a. 1. The biological sciences. (Woodruffl.)

emergency. In the years ahead atomic power, directed in the paths
of peace, may well become the most important secret ever brought into
the realm of the known by scientific research.

LIVING AND LIFELESS

Until comparatively recently it was not generally realized that there
was much common ground between the materials of the inanimate
world and those concerned with life phenomena. At present, however,
the basic unity between living and lifeless materials is very apparent;
it is, in fact, difficult to find the exact boundary separating them, even
though at first glance the distinctions appear to be clear and to give
every evidence of a definite separation. Everyone knows that sticks
and stones, automobiles and houses are not living organisms, whereas
beetles, birds, frogs, and men partake of a common life heritage. But



