
tradition of ingenious experimentation 
in optics-a tradition associated with 
the names of Henry Rowland and R. W. 
Wood. His flair for practical laboratory 
procedures shows itself throughout the 
book in useful descriptions of ways of 
testing lenses, selecting and polishing op- 
tical materials, and the like. That he is 
also very conscious of the "honorable- 
ness and antiquity" of his subject is 
evidenced by frequent historical refer- 
ences and direct quotations from origi- 
nal sources. The continuing growth of 
the field, on the other hand, is empha- 
sized by several descriptions of recent 
developments. 

One has the impression that the au- 
thor continually strives to break away 
from the traditional presentation. In 
some respects this originality may not 
make for easy comprehension by the 
student. The suggested problems will 
challenge even the brightest. The nota- 
tion, for which not only Greek but also 
German script symbols are used, gives 
a somewhat confusing impression, espe- 
cially when the latter are adorned with 
combinations of bars and tildes. 

Roger Hayward's distinctive drawings 
are especially helpful where three-di- 
mensional visualization is required. The 
West Coast publishers are to be con- 
gratulated on the attractive appearance 
of their first volume in the field of 
physics. 

F. A. JENKINS 
Department of Physics, 
University of California, Berkeley 

Scientific Societies in the United States. 
Ralph S. Bates. Technology Press, 
Massachusetts Institute of Technol- 
ogy; Columbia University Press, New 
York, ed. 2, 1958. xiii + 297 pp. $6.50. 

This is the second edition of a book 
with the same title published in 1945 by 
John Wiley & Sons (and also Chapman 
and Hall, Ltd., London) for the Tech- 
nology Press of Massachusetts Institute 
of Technology. The first five chapters 
have apparently been reprinted by off- 
set, and hence remain unchanged. The 
new sixth chapter, "The atomic age, 
1945-1955," was added to bring the 
story up to date. 

The scope is indicated by the chapter 
titles: "Scientific societies in eighteenth- 
century America"; "National growth, 
1800-1865"; "The triumph of speciali- 
zation, 1866-1918"; "American scientific 
societies and world science, 1919-1944"; 
and "The increase and diffusion of 
knowledge." 

This is not intended as a handbook 
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Academy of Sciences-National Research 
Council, Washington, ed. 6, 1955), 
which provides detailed information on 
1712 societies. Instead, this book is a 
historical account of American scientific 
organizations from the colonial period to 
the present. (The author is professor of 
history at Massachusetts State Teachers 
College, Bridgewater.) Thus individuals, 
scientific developments, trends, societies, 
and governmental organizations are in- 
terwoven, and the intent has been to em- 
phasize their interacting influences. 

It is obvious that much reading and 
note-taking have gone into the prepara- 
tion of the book. In the earlier chapters, 
in particular, many references have been 
condensed into an interesting history. 
The 432 footnotes and the bibliography 
will be useful for those interested in the 
beginnings of science in this country and 
those stimulated to delve more deeply 
into the subject. 

Throughout the book there are re- 
peated references, and considerable space 
is allotted, to the American Association 
for the Advancement of Science, the Na- 
tional Academy of Sciences-National Re- 
search Council, the American Academy 
of Arts and Sciences, the American 
Philosophical Society, and the Smith- 
sonian Institution. This is not excessive 
in view of their long histories and rami- 
fied activities. On the other hand, the 
objectives and work of the Federation 
of American Societies for Experimental 
Biology, the American Institute of Phys- 
ics, the American Geological Institute, 
and the American Institute of Biological 
Sciences all merit more attention. About 
five pages are devoted to UNESCO. The 
National Science Foundation, with no 
explanation of what it is or how it came 
into existence, is mentioned only twice 
and then in connection with other agen- 
cies. 

A great many scientific societies are 
included but, inevitably, not all. Nearly 
all of the larger national scientific and 
engineering societies are present but, in 
many instances, coverage in the text is 
limited to a bare listing of names and 
the dates of founding. Sometimes na- 
tional societies are rather uncritically 
grouped with less technical or local or- 
ganizations. Since some degree of selec- 
tion and compression were necessary, 
many of the points made might have 
had a few societies as examples instead 
of a dozen or more run together. The 
others, perhaps, could have been added 
in footnotes. Occasional paragraphs 
packed with long lists of societies, all 
founded about the same time or more 
or less in the same field, impart a check- 
list or compendium-like flavor and make 
the book less readable. 
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gional societies, one finds the Western 
Society of Engineers but not the West- 
ern Society of Naturalists. The South- 
western Association of Naturalists is 
noted on both pages 197 and 198, but 
the older and larger Association of 
Southeastern Biologists has been over- 
looked. In surveying so many organiza- 
tions over so many decades an occa- 
sional slip has occurred. To cite two: 
the American Association for the Ad- 
vancement of Science was incorporated 
in 1874, not by Congress, but under the 
laws of Massachusetts; and it is the 
American Institute of Chemical Engi- 
neers, not for. But, in general, with such 
a plethora of names and dates, it is re- 
markable how relatively free from er- 
rors, typographical or otherwise, the 
book is. 

The over-all impression is not unfa- 
vorable. The book is informative and 
provides, in the earlier chapters espe- 
cially, a good introduction to a very 
complex and difficult subject. 

RAYMOND L. TAYLOR 
AAAS 

The Reach of Science. Henryk Mehl- 
berg. University of Toronto Press, 
Toronto, Canada, 1958. ix+ 356 pp. 
$5.50. 

As the title of this book indicates, the 
author is concerned with the range of 
applicability of scientific method to the 
problems of men. His conclusion is that 
"the universality of scientific method es- 
tablishes that whatever is knowable is 
scientifically knowable" (page 343). His 
analysis leading to this conclusion is 
divided into three parts, which consti- 
tute the main divisions of the book. Part 
1 deals with the concept of scientific 
method; part 2 considers the method of 
science; part 3 discusses the universality 
of science. 

Throughout his analysis the author 
gives the principle of verifiability a cen- 
tral role, although, in the light of the 
recent literature on the difficulties of 
making this principle a criterion of 
meaningfulness, he attempts to connect 
verifiability to the truth rather than the 
meaning of statements. His discussion in 
various places of the relation between 
ostensive terms, conditional definitions, 
and the verifiable status of quantitative 
concepts is particularly good. 

The author states in the preface that 
in spite of his concern with a single issue 
-the scope of science-he has in the 
course of his analysis dealt with the main 
problems of scientific methodology. It 
is in this connection that I have certain 
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of what the author has to say. His gen- 
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eral position seems sound and exceed- 
ingly sensible. On the other hand, what 
he has to say about probability, induc- 
tion, or the theory of measurement 
would not give an uninitiated reader any 
feeling for the fact that these areas of 
the philosophy of science are full of ex- 
act results and specific unsolved prob- 
lems. There is also, it seems to me, a 
disproportionately detailed discussion 
throughout the book of the relevance for 
scientific method of recent results in 
mathematical logic in comparison with 
the discussion of corresponding results 
in mathematical statistics. 

PATRICK SUPPES 
Applied Mathematics and Statistics 
Laboratory, Stanford University 

Principles of Field Biology and Ecology. 
Allen H. Benton and William E. 
Werner, Jr. McGraw-Hill, New York, 
1958. vii+341 pp. Illus. $6.50. 

By approaching ecology from three di- 
rections-as a field study, as a taxonomic 
challenge, and as an economic problem 
because of man's biasing effects-Ben- 
ton and Werner demonstrate a close re- 
lationship between the various principles 
described. A surprising amount of space 
is given to a clear account of the devel- 
opment of field biology in America, a 
topic usually neglected in any volume 
dealing with population dynamics and 
ethology. The concluding chapters, on 
the use of biological literature and on 
the choice and conduct of a field prob- 
lem, will be helpful to advanced under- 
graduates and beginning graduate stu- 
dents. 

The references following each chapter 
and a glossary of terms used in the book 
offer assistance and make the text mat- 
ter itself more lively and interesting. 

LORUS J. MILNE 
MARGERY MILNE 

Department of Zoology, 
University of New Hampshire 

Morphology of Plants. Harold C. Bold. 
Harper, New York, 1957. xxiii + 669 
pp. Illus. $8. 

This textbook organizes in one volume 
a survey of the whole plant kingdom. To 
cover this great diversity the author has 
adopted the "type method"-that is, the 
use, for each major group, of illustrative 
types for detailed study. Wherever pos- 
sible the types are genera that are readily 
obtainable. Bold admits that there will 
be inevitable disagreement about empha- 
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challenge, and as an economic problem 
because of man's biasing effects-Ben- 
ton and Werner demonstrate a close re- 
lationship between the various principles 
described. A surprising amount of space 
is given to a clear account of the devel- 
opment of field biology in America, a 
topic usually neglected in any volume 
dealing with population dynamics and 
ethology. The concluding chapters, on 
the use of biological literature and on 
the choice and conduct of a field prob- 
lem, will be helpful to advanced under- 
graduates and beginning graduate stu- 
dents. 

The references following each chapter 
and a glossary of terms used in the book 
offer assistance and make the text mat- 
ter itself more lively and interesting. 

LORUS J. MILNE 
MARGERY MILNE 

Department of Zoology, 
University of New Hampshire 

Morphology of Plants. Harold C. Bold. 
Harper, New York, 1957. xxiii + 669 
pp. Illus. $8. 

This textbook organizes in one volume 
a survey of the whole plant kingdom. To 
cover this great diversity the author has 
adopted the "type method"-that is, the 
use, for each major group, of illustrative 
types for detailed study. Wherever pos- 
sible the types are genera that are readily 
obtainable. Bold admits that there will 
be inevitable disagreement about empha- 
sis and choice of types, but on the whole 
he seems to have made an excellent 
selection. 
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In format the volume is neat and at- 
tractive. In general, each major group 
of plants is dealt with in one chapter, 
which comprises an introduction or de- 
scription of the general features of the 
groups, followed by detailed coverage of 
representatives. Coordination of the di- 
verse subjects is accomplished largely 
by recapitulations and summaries. The 
greater part of the book concerns living 
plants. The treatment of fossil plants is 
concentrated in a single chapter, "Plants 
of the past," which is presented after 
all the living forms have been discussed. 
Although this approach has the disad- 
vantage of separating the fossils from 
their nearest living relatives, it has the 
advantage of serving as a review and 
synthesis of the plant groups. It can also 
serve mechanically to bring all the fossil 
forms together in the laboratory. 

The author has relied more heavily 
than the writers of conventional texts on 
photographic illustrations. Many of those 
that are included are good, but unfortu- 
nately many are only fair-either not 
clear or out of focus. More labeling 
might improve some of the photographs 
and drawings and increase their effec- 
tiveness. 

A very useful appendix (pages 621- 
652) describes procedures and devices 
for preparing laboratory materials and 
adds much to the value of the book. It 
is Bold's belief that living materials are 
indispensable for good teaching. I be- 
lieve that many teachers have a need 
for instruction, however, if this high 
ideal is to be achieved. The author has 
met this need by providing numerous 
tips on techniques, many of them origi- 
nal. Another pedagogically desirable in- 
novation, in my opinion, is the provid- 
ing of derivations of scientific names 
from the Greek or Latin roots. 

My major criticism is that the num- 
ber of plant divisions (the phyla) has 
been increased to approximately double 
that taught by most teachers. Bold has 
made a radical (called "conservative") 
classification that treats vascular plants, 
for example, in nine separate divisions 
-Psilophyta, Microphyllophyta, Arthro- 
phyta, Pterophyta, Cycadophyta, Gink- 
gophyta, Coniferophyta, Gnetophyta, and 
Anthophyta. He holds that evidence of 
ultimate interrelationships of these as- 
semblages, especially among land plants, 
is so tenuous that they must be consid- 
ered as polyphyletic. 

One may argue that not enough atten- 
tion has been given here to efforts of 
phylogenists and taxonomists to detect 
and correlate not only differences but 
resemblances as well, and to weigh them 
justly. I really wonder whether the be- 
ginner in morphology has the necessary 
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elementary textbook such as this one is 
the appropriate arena for such discus- 
sion. 

The author, obviously, has not tried to 
avoid controversy in his presentation. 
This is evident again, for example, in his 
dealings with the interesting idea that 
seed plants are homosporous. There is 
no question in my mind that the text 
will stimulate both the teacher and the 
student. The style of writing is good, the 
book is interesting, and the text, in gen- 
eral, seems to me to be superior. Teach- 
ers will undoubtedly find the book a 
most valuable text, and it is probable 
that biologists in other fields will find it 
a useful and handy reference to general 
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De l'actinie a l'homme. vol. 1, Anticipa- 
tion et memoire. Bases de l'evolution 
psychique. Henri Pieron. Presses Uni- 
versitaires de France, Paris, 1958. viii 
+306 pp. F. 1600. 

Henri Pieron (1881-), who began 
his psychological writing just after the 
turn of the century, has been the leader 
in experimental psychology in France for 
the past 40 years. He inherited Binet's 
laboratory at the Sorbonne and Ribot's 
chair in the College of France and has 
been editor of l'Annee since the 1920's. 
These important positions have enabled 
him to experiment, to lecture, and to 
publish extensively. This latest book, De 
l'actinie a l'homme, volume I, is a col- 
lection of 33 of his articles taken from 
17 different journals, all French except 
one-a 1938 Russian journal of physi- 
ology. The dates of the articles range 
from 1907 to 1946, only four having 
appeared after 1916. 

The collection is arranged in four 
parts: the first pertains to methodolog- 
ical problems of an objective psychol- 
ogy; the second, to studies of rhythms 
of behavior in sea anemones, certain 
Crustacea, and man; the third, to studies 
of mnemonics or cues for homing and 
direction orientation in mollusks and 
ants; and the fourth, to studies of mem- 
ory in mollusks and to some general ob- 
servations on animal memory. Each part 
begins with a brief introduction that has 
as its goal the tying together of the dif- 
ferent parts in such manner as to show 
that anticipation (revealed by rhythms 
of behavior) and memory are the evolu- 
tional bases of mind. I am not enthusi- 
astic about this aspect of the volume, for 
while the book thus provides in one 
place many facts about animal behavior, 
it does not make clear which of the con- 
nections that Pieron sees are his own 
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