yielding the usual expressions for velocities and ac-
celerations.

In the treatment of dynamics and “energetics,” there
are many points of pedagogical merit. Having intro-
duced the concept of mass and the vector formulation
of the second law, the author deals with motion rela-
tive to a noninertial system of reference. In this the
resultant force acting is reinterpreted to include
“frame” and Coriolis forces—the presentation of this
artifice being direct and appealing and not having the
vague touch of mystery engendered by the use of the
term “reversed effective.”

The development of work and energy principles is
more or less standard in approach. Here again the
coherence of text, examples, and exercises, and their
orientation with respect to preceding work, are ex-
plicitly brought out.

It is not until the time integral of the principal
equation of dynamies is treated that the second law
of motion is given in general form. Logically this
arises as a natural outcome at this point. Little atten-
tion, however, is given to this form as such: rather, the
impulse-momentum prineiple is preferred.

The more sophisticated ideas of force flelds, with
the concomitant utilization of vector operational meth-
ods, appear in the final chapter on rigid mechanies.
The approach again is purely funectional, since two of
the final chapters of the text are devoted to rather
concisely analytical expositions on the mechanics of
deformable bodies and of ideal fluids. A brief treat-
ment of one-dimensional wave motion and kinetie the-
ory constitute the final chapters.

H. R. MLLEY
Department of Physics, Purdue University

The Lipids: Their Chemistry and Biochemistry,
Vol. I, Chemistry. Harry J. Deuel, Jr. New York-
London: Interscience, 1951. 982 pp. $18.50.

The great mass of knowledge already accumulated,
and the accelerating flood of information being pub-
lisked, have made it difficult for the specialist in any
one of most fields to keep in mind the innumerable
facts of pertinence in that field, and have made it im-
possible for most scientists to be versed to their own
satisfaction in related fields. To mitigate the difficulty,
there is fortunately an increasing number of periodic
reviews, comprehensive symposia, and monographs.

Professor Deuel, well known for his many contribu-
tions to the biochemistry of the lipids, has undertaken
the formidable task of preparing a compendium on
the lipids. In this volume he has assembled the infor-
mation on the chemistry of the lipids in an admirably
organized way. The biochemistry of the lipids is to be
the subject of Volume II.

The author has covered the area so intensively into
1950 that most individuals, even specialists, will find
practically everything they desire, and the extensive
bibliography of over 3500 citations will certainly, in
most instances, make possible the convenient location
of any available additional information sought. The
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lengthy table of contents provides an outline of the
material covered and will usually lead at a glance to
any desired topie. The text itself displays this care-
fully prepared outline by the use of typographically
distinet headings, subheadings, ete., facilitating the
location of desired information. The index has been
most exhaustively assembled, approximately a sixth of
the total pages being devoted to the indexes of authors,
subjects, and plant and mineral sources of the lipids.

Extensive discussions are included of all the well-
known and apparently of the other less well-known
simple, compound, and derived lipids. Each substance
is discussed with respect to provenience, isolation, puri-
fication, and physical and chemical properties, in-
cluding methods of preparation. Physical properties
are correlated with chemical nature. Solubilities, melt-
ing points, boiling points, and spectral behavior, for
example, are considered in detail with respect to strue-
ture of the various types of fatty acids. Among the
many topies discussed are crystalline habits and poly-
morphism of the fatty acids, analysis of fats, con-
stants used in identification of fats, oil and fatty
acids, interesterification, inhibitols and antioxidants,
chromatographic separation, including an admirable
concise presentation of the theoretical basis for ad-
sorption phenomena, stereoisomerism of the caroten-
oids and vitamins A, activation of provitamins D, and
biological activity in relation to chemical structure of
vitamins E and K and related compounds. Every topic,
in faect, that could be expected is treated in adequate
detail, and every constituent of living tissues, insoluble
in water but soluble in fat solvents, or related to the
accepted lipids, is discussed.

Structural formulas are generously employed, with
very few detected errors; 102 figures and diagrams
are included. Of the 204 tables, some are taken from
or based on tables of other authors, but many have
been newly prepared.

Biochemists, and all others whose work relates to
the constituents of living tissues and their functioning,
will find this a valuable source of ready, comprehen-
sive information on the chemistry of the lipids, and
many will find this an indispensable addition to their
personal libraries.

Ravrr C. CorLEY
Department of Chemistry, Purdue University

Morphogenesis: An Essay on Development. John
Tyler Bonner. Princeton, N. J.: Prineceton Univ.
Press, 1952. 296 pp. $5.00.

The problem of development of form has been vari-
ously considered by many individuals, most of whom
become bewildered by the multiplicity of types and by
the inadequacy of any generalization to explain the
many differences. Most biologists accept form without
thinking of it as one of the fundamental problems
which every living thing must solve in its own peculiar
species’ way.

In the search for a single generalization to cover all
the contingencies of the three fundamental construe-
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tive constituents of living systems, Bonner invokes the
ultimate microconstitution. Biologists always manifest
an unusual penchant for hoping that chemists and
physicists will promote their fields to the clarification
of biology. When the biologists think usefully in pre-
cise instead of generally deseriptive analogies, the sig-
nificance of chemical and physical fundamentals will
be biologically applicable. Bonner has considered- se-
lected morphogenetic examples from the entire bio-
logical field. He has stressed the cardinal factors which
focus attention on the development of form. Although
he may be accused of superficial treatment, he has
picked his materials wisely.

The provocative points revolve around oversimpli-
fied definitions and bring to our attention our own
shortecomings’ in this regard. For example:

Growth is the increase in size in living matter, involv-
ing the intake and storage of energy by new protoplasmie
synthesis. . . . Morphogenetic movements are migrations
of the protoplasm without synthesis of living materials.

. Differentiation is an increase in the detectable differ-

ences in chemical composition (resulting from synthesis)
of parts of an organism which occurs between one time
during development and another time.
It is not fair to remove these passages from context.
There is in most cases sufficient textual amplification
to give a much better picture than expressed here, but
the primary definitions should carry a greater degree
of precision than is expressed.

The discussion of size and pattern is illustrated
mainly by plants. The analogy with crystals, with a
clear consideration of surface-volume relations, serves
as a fitting interlude for the discussion of physies and
chemistry in development. The complexity of the ener-
geties, as Bonner points out, will not of itself explain
development. Other physical aspects, such as surface
tension, crystallization, or diffusion, are considered as
possible parts of the picture of change. Their possible
nature in the living system is discussed. This is sub-
ject, of course, to the necessary modifications imposed
by the biological system, which seems to have an un-
erring way of never being as completely dependent
upon the physical conditions as we would like to have
it be. Growth in all its diversity has been discussed.
The problems of intrinsic control, genie control, hor-
monal control, and internal configuration are all
touched upon. The logical coneclusion is evident that
we do not know how the genes and the protoplasmic
components manage to create the perfect pattern of
growth.

The succeeding chapter deals with the patterns of
morphogenetic movements. The synthesis of deserip-
tive reactions moves smoothly through the entire first
part, which deals with plants, but as we turn to ani-
mal development the picture is not nearly so sharp.
The tendency is to accede to a much simpler formali-
zation of vertebrate eggs than is at present possible.
Much study will be necessary before the reactive com-
ponents can be isolated and their relative import on
development known.

‘When the discussion comes to patterns of differen-
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tiation we find that “differentiation” is used without
any specific reference to the structure involved. The
pattern is different from the process by which it has
become a pattern, a resultant determination without
process of becoming. In attaining differentiation we
again must consider the multiple factors that are at
work. Bonner points out that there are different levels
of differentiation, which may be arrived at indepen-
dently—although not necessarily so. It is a corollary
to this that the pattern of differentiation may also fol-
low a like rule.

Bonner deserves our thanks. He makes no pretense
of giving the answer to the problem of form. He has,
however, placed it sucecinetly before us and has focused
attention on what we do not know but need to know
before a more definite answer can be given to the sig-
nificant factors underlying the formative pattern of
development which results in the specific form of the
organism,

JoHN S. NICHOLAS
Osborn Zoological Laboratory, Yale University
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