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PREFACE TO THE FIRST EDITION

Tuis volume is the outcome of a course of lectures, delivered at Columbia
University in the winter of 1892—93, in which I endeavored to give to an
audience of general university students some account of recent advances
in cellular biology, and more especially to trace the steps by which the prob-
lems of evolution have been reduced to problems of the cell. It was my
first intention to publish these lectures in a simple and general form, in the
hope of showing to wider circles how the varied and apparently heteroge-
neous cell-researches of the past twenty years have grown together in a
coherent group, at the heart of which are a few elementary phenomena, and
how these phenomena, easily intelligible even to those having no special
knowledge of the subject, are related to the problems of development. Such
a treatment was facilitated by the appearance, in 1893, of Oscar Hertwig's
invaluable book on the cell, which brought together, in a form well designed
for the use of special students, many of the more important results of modern
cell-research. I am glad to acknowledge my debt to Hertwig's book; but
it is proper to state that the present volume was fully sketched in its main
outlines at the time the Zelle und Gewebe appeared. Its completion was,
however, long delayed by investigations which I undertook in order to re-
examine the history of the centrosomes in the fertilization of the egg,—
a subject which had been thrown into such confusion by Fol’s extraordinary
account of the “Quadrille of Centres” in echinoderms that it seemed for
a time impossible to form any definite conception of the cell in its relation
to inheritance. By a fortunate coincidence the same task was independently
undertaken, nearly at the same time, by several other investigators. The
concordant results of these researches led to a decisive overthrow of Fol's
conclusions, and the way was thus cleared for a return to the earlier and
juster views founded by Hertwig, Strasburger, and Van Beneden, and so
lucidly and forcibly developed by Boveri.

The rapid advance of discovery in the meantime has made it seem de-
sirable to amplify the original plan of the work, in order to render it useful
to students as well as to more general readers; and to this end it has been
found necessary to go over a considerable part of the ground already so well
covered by Hertwig.! This book does not, however, in any manner aim to

! Henneguy's Legons sur la cellule is received, too late for further notice, as this volume is
going through the press.
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be a treatise on general histology, or to give an exhaustive account of the cell.
It has rather been my endeavor to consider, within moderate limits, those
features of the cell that seem more important and suggestive to the student
of development, and in some measure to trace the steps by which our pres-
ent knowledge has been acquired. A work thus limited necessarily shows
many gaps; and some of these, especially on the botanical side, are, I fear,
but too obvious. On its historical side, too, the subject could be traced
only in its main outlines, and to many investigators of whose results I have
made use it has been impossible to do full justice.

To the purely speculative side of the subject I do not desire to add more
than is necessary to define some of the problems still to be solved; for I am
mindful of Blumenbach’s remark that while Drelincourt rejected two hun-
dred and sixty-two “groundless hypotheses” of development, ‘“nothing
is more certain than that Drelincourt’s own theory formed the two hundred
and sixty-third.” ' T have no wish to add another to this list. And yet,
even in a field where standpoints are so rapidly shifting and existing views
are still so widely opposed, the conclusions of the individual observer may
have a certain value if they point the way to further investigation of the
facts. In this spirit I have endeavored to examine some of the more im-
portant existing views, to trace them to their sources, and in some measure
to give a critical estimate of their present standing, in the hope of finding
suggestion for further research.

Every writer on the cell must find himself under a heavy obligation to
the works of Van Beneden, Oscar Hertwig, Flemming, Strasburger, and
Boveri; and to the last-named author I have a special sense of gratitude.
I am much indebted to my former student, Mr. A. P. Mathews, for calling
my attention to the importance of the recent work of physiological chemists
in its bearing on the problems of synthetic metabolism. The views de-
veloped in Chapter VII. have been considerably influenced by his sugges-
tions, and this subject will be more fully treated by him in a forthcoming
work; but I have endeavored as far as possible to avoid anticipating his
own special conclusions. Among many others to whom I am indebted for
kindly suggestion and advice, I must particularly mention my ever helpful
friend, Professor Henry F. Osborn, and Professors J. E. Humphrey, T. H.
Morgan, and F. 5. Lee.

In copying so great a number of figures from the papers of other inves-
tigators, I must make a virtue of necessity. Many of the facts could not
possibly have been illustrated by new figures equal in value to those of
special workers in the various branches of cytological research, even had
the necessary material and time been available. But, apart from this, mod-

1 Allen Thomson,









PREFACE TO THE THIRD EDITION

I mucH appreciate the kind indulgence accorded to this work even in
later years when it had become in many respects urgently in need of re-
construction. I now offer a third edition, rewritten throughout and much
enlarged, with the following comment.

The first edition, planned in the early nineties and published in 18g6,
attempted to outline a new and rapidly growing subject which, in spite of
many difficulties of detail, already showed broader bearings of remarkable
general interest. Nearly thirty years have since gone by, in the course of
which cellular biology has expanded in ever widening circles. Its general
interest has grown correspondingly; but so, also, have its technical com-
plexities and difficulties. To attempt a revision of the work at this day
strictly along the original lines, and in equally brief form, would there-
fore have been impracticable, even were it desirable.

The year 1goo, in which the second edition appeared, is memorable for
the rediscovery of Mendel's long forgotten laws of heredity. This event
opened a new era in the course of which the whole subject of the cell in rela-
tion to heredity and development has been made over. Cytology was from
the beginning closely affiliated with anatomy, histology and embryology,
and hardly less closely with general physiology and genetics. Since 1goo its
codperation with these subjects, and with cell-physiology, biophysics and
biochemistry, has been one of the most striking features in the biological
progress of our time; and the study of the cell has thus become so diver-
sified that no single work could possibly cover more than a small portion
of it.

It is with good reason, therefore, that in recent years extended general
treatises on cellular biology have largely gone out of fashion in favor of
more circumscribed works dealing with particular aspects of the subject,
and thus making possible a more intensive treatment. Since 1goo many
admirable works of this type, and some of broader scope, have appeared,
and much has thus been gained in the way of thorough and critical analysis;
nevertheless I have ventured to think that the need of a work of somewhat
more synthetic type has not disappeared.

No work written with such an aim can escape shortcomings in many di-
rections, nor can it fail to be largely colored by individual bias. Every

x
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writer must treat the subject from the standpoint given by those fields of
work in which he is most at home; and at best he can only try to indicate
a few of the points of contact between those fields and others. I have de-
sired to hold fast as far as possible to the general plan followed in the original
work. Now, as then, I have written frankly from the standpoint of a
zodlogical student of cytology and embryology, without pretence of com-
petence to touch on other fields in more than an incidental way; and, as
before, while always holding in view the needs of technical students and
teachers of the subject, I have tried not wholly to lose sight of the interests
of more general readers.

The work has grown to large proportions, but so has the subject; and the
latter fact must be my apology for the necessarily scant treatment accorded
to many important topics. I much regret this as affecting the botanical
side of the subject; for in principle, botanical and zoblogical cytology are
inseparable, though often in practice treated as distinct. My shortcomings
in this direction are, however, more than compensated by Professor Sharp's
excellent Introduction to Cytology, which appeared in 1921, written primarily
from the standpoint of a botanist. The codperative General Cytology,
written by a group of biologists under the editorship of E. V. Cowdry (Uni-
versily of Chicago Press, 1924), did not appear until nearly the whole of the
present work was already in type, and too late for more than the insertion
of a few references to it.

I would especially emphasize the fact that it has not been possible to
list or refer to the whole vast literature of the subject. For the most part
the literature-lists include only works cited in the text or of interest for other
particular reasons; and the same is true of the terms included in the glos-
sary. At the end of each chapter, as in the first edition, will be found a
short selected list of titles relating especially to its subject-matter, compris-
ing for the most part works of more comprehensive scope or containing
useful reviews of the literature. More abbreviated references to these
will be found also in the final general literature-list.

I am indebted to the authorities of the Cambridge Press for permission
to copy Figs. 285, D, F; 287, 290 and 385; to the Yale Press for use of the
electrotypes of Figs. 1, 28, 45-47, 53, 68, 69, 172, 173, 186, 348, 450, 500,
513, 514, 520, and 523; to Professor T. H. Morgan for use of the drawing
for Fig. 444; to Professor Martin Heidenhain for permission to reproduce
Fig. 52, taken from his great work Plasma und Zelle; and to a large number
of investigators from whose works other figures have been copied. Ac-
knowledgment for all such figures is made in the legends. Those for which
no acknowledgment is made are original or taken from earlier works by
the writer,
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