
generally wider attention to these prob- 
lems. Although the author did not 
intend the book to be a general survey, 
the recent French and German litera- 
ture remains underrepresented. 

The first five chapters have been re- 
vised only to the extent of interpolat- 
ing accounts of selected new literature. 
Chapter 6, "Plant communities," of the 
first edition, has been nearly doubled 
in length and divided into two chapters 
treating "description and comparison" 
and "classification and ordination," the 
latter built largely on work published 
since 1957. These two chapters will 
be especially useful for orienting stu- 
dents confronted by the variety of 
viewpoints taken by different groups of 
workers. The final summarizing chap- 
ter is little changed. Three new tables 
have been added to "Appendix B," and 
the list of references is nearly doubled. 

The second edition is more suitable 
for use as a textbook, particularly as 
a result of the new treatment of the 
section on plant communities, but the 
book necessarily has a sharp focus on 
quantitative methods in community 
ecology and is suitable only for ad- 
vanced instruction. A list of mathe- 
matical symbols in the front would 
have facilitated use of the book as a 
reference work and textbook. This 
book is the most critical evaluation of 
measurement and analysis problems in 
plant ecology available in one volume, 
and the second edition again brings it 
abreast of contemporary work. We are 
indebted to the author for the criticism 
and stimulation he applies to develop- 
ing thought in this fundamental area 
within the realm of ecology. 

WILLIAM S. BENNINGHOFF 

Department of Botany, 
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Science and Discovery Series 
The Laws of Physics. Milton A. Roth- 

man. Basic Books, New York, 1963. 
viii + 254 pp. Illus. $4.95. 

There is a class of readers for whom 
I would think this book a boon indeed: 
those who are already well into the es- 
sential abstractions of physics and much 
excited about it, and who want to see 
the road ahead. Around this central 
group there are others who will respond 
positively, out to and including people 
who teach physics. The writing is very 
simple and straightforward, and in this 
style the author introduces a number 
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of topics that are usually dodged at 
this level. For example, about 15 pages 
are devoted to mechanics after New- 
ton-energy and potential, the La- 
grangian and the Hamiltonian, and the 
relation between symmetries and con- 
servation laws. The discussion goes in 
a fairly conventional pattern into forces 
and fields and thence into relativity. 
A sketch of quantum physics is pre- 
ceded by a simple treatment of prob- 
ability and of thermodynamics. A final 
chapter on elementary particles ends 
with the strong and weak interactions. 
There are three appendices: on mo- 
mentum and energy in elastic collisions, 
on the relativistic transformations, and 
on the Mossbauer effect. 

A critical reader will produce quite 
a few marginal questions and exclama- 
tions, but I think many of these com- 
ments will refer to matters that are 
essentially minor [for example, the 
"special theory deals only with systems 
moving at constant velocity" (p. 141)], 
if the intent of the book is kept clearly 
in mind. Rothman's brief treatment of 
the direction of time seems utterly mis- 
leading. 

I have one much more general criti- 
cism. The historical and philosophical 
by-play is unhistorical and unphilosophi- 
cal. There are the standard animad- 
versions about the Greeks-Aristotle, 
but any Greek will do, even Democri- 
tus, daimon of physics. There is the 
standard contrasting of modern science 
with previous philosophers (rationalists 
all), followed (only two pages later) 
by the statement that "Newton was 
able to show by mathematical proof 
that the moon's travel around the earth 
must indeed be ruled by the force of 
gravity (p. 16)." 

DAVID HAWKINS 

Department of Philosophy, 
University of Colorado 
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Biospeleology 

Biospeleologie: La Biologie des Ani- 
maux Cavernicoles. A. Vandel. Gau- 
thier-Villars, Paris, 1964. xviii + 619 
pp. Illus. F. 64. 

Rich, endemic cave faunas are best 
developed in temperate regions near the 
margins of Pleistocene glaciation, re- 
gions like those found in southern 
and western Europe, the southeast- 
ern United States, Japan, and New 
Zealand. Systematic investigations of 
cave animals began about 1840 in 
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both Europe and the United States. In 
this country, cave biology flourished be- 
tween 1870 and 1910, with the work of 
Packard, Cope, Banta, and Eigenmann, 
but the foundations of modern bio- 
speleology were laid in Europe by E. G. 
Racovitza, Rene Jeannel, and others in 
the period between 1907 and World 
War II. There has been no general 
treatise on cave biology since Jeannel's 
Les Fossiles Vivants des Cavernes 

(1943). 
Owing to the rapid advances made 

during the last two decades in the 
study of this unique habitat, a fresh 
and more comprehensive approach is 
certainly indicated. It is especially ap- 
propriate that this should be attempted 
by Vandel, the director of the Labora- 
toire Souterrain du C.N.R.S. at 
the Grotte de Moulis (Ariege), 
France. The experimental investigations 
carried out by the author, his col- 
leagues, and his students at the cave 
laboratory are reviewed and well in- 
tegrated with the descriptive material 
that forms the core of his book. 

After a short introduction, there is a 
detailed inventory (246 pages) of the 
cavernicolous animals of the world. 
This is by no means a checklist, which 
would more than fill a volume of this 
size, but a carefully balanced treatment 
of each of the known groups of caverni- 
coles at the ordinal, familial, or generic 
level, depending on their ecological 
significance and diversity. Part 3 deals 
with geographic distribution and ecolo- 
gy of cavernicoles. Parts 4 and 5 treat 
physiology and behavior, and Part 6 
the evolution of cavernicoles. 

The sources of food utilized by cave 
animals include not only organic debris 
washed underground by sinking streams, 
but also microorganisms that occur in 
cave silts and clays. Evidence is re- 
viewed for the dependence of many 
cavernicoles on cave mud, either 
throughout their life cycle or in ju- 
venile stages. Most troglobites (obligate 
cavernicoles) have undergone evolu- 
tionary changes that led to loss or re- 
duction of eyes and pigment, reduction 
of the metabolic rate, and loss of the 
ability to adapt physiologically to tem- 
perature and humidity conditions other 
than those prevalent in caves. The few 
species that have been studied have a 
much longer life cycle than their close 
epigean relatives. 
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There is abundant evidence, well pre- 
sented by Vandel, which suggests that 
preadaptation has been historically sig- 
nificant in determining which groups of 
animals could successfully colonize 
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caves. However, many American zoolo- 
gists will take issue with Vandel's con- 
tention that the "regressive" evolution- 
ary changes in cave animals are the re- 
sult of an orthogenetic "phyletic senes- 
cence" (I am one of those who will 
protest this position). According to this 
view, troglobites have not undergone 
"subterranean evolution" because they 
live in caves, but rather, they live in 
caves because at their particular (senes- 
cent) evolutionary stage they are un- 
able to survive in other habitats. A 
short section on paleogeography (pp. 
324-326) evokes continental drift as 
an explanation of faunistic similarities 
between cave faunas of different conti- 
nents. This, too, is subject to alterna- 
tive interpretations. 

Biospeologie is the only recent, uni- 
fied treatment of the subject in any 
language. It is published at a time when 
cave biology has been receiving in- 
creased attention in many parts of the 
world, and it will serve as an indispen- 
sable reference on the subject. Consid- 
ering the scope of the book, there are 
surprisingly few errors. The illustrations 
are fairly numerous (79 figures and 11 
plates), and each chapter is exception- 
ally well documented with sectional 
bibliographies. 

THOMAS C. BARR 

Department of Zoology, 
University of Kentucky, Lexington 

Symposia in Biology 

Meristems and Differentiation. Brook- 
haven Symposia in Biology, No. 16. 
Jerome P. Miksche, Ed. Brookhaven 
National Laboratory, Upton, N.Y., 
1964 (order from the Office of Tech- 
nical Services, Washington, D.C.). 
xviii + 240 pp. Illus. Paper, $2.50. 

This report of the symposium, held 
3 to 5 June 1963, contains 14 papers 
on current developments in the field of 

plant growth and differentiation. Most 
of the papers are heavily slanted to- 
ward biochemistry, reflecting the cur- 
rent mood of biology. 

In the section dealing with experi- 
mental investigations on meristems, 
I. M. Sussex points out that the shoot 

apical meristem is largely self-regu- 
lating, while that of the leaf passes 
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article, K. Soma and E. Ball present 
arguments that the angiosperm apical 
meristem has no permanent initials. 
F. A. L. Clowes discusses the quiescent 
center found in root apical meristems 
and its responses to irradiation. He is 
careful to point out that no such center 
occurs in shoot apical meristems and 
that the French school's meristeme 
d'attent has been completely discred- 
ited. 

The articles that treat physiological 
aspects deal with the synthesis of RNA, 
protein, and various other metabolic 
events associated with cell differentia- 
tion. They are often speculative. The 
effect of the photoperiod on the altera- 
tion of sex expression in several plants 
is treated by J. Heslop-Harrison. E. M. 
Gifford, Jr., describes biochemical 
changes associated with the induction 
of flowering, whereas R. A. Popham's 
treatment of floral induction is more 
along classical lines. 

W. A. Jensen's article on plant em- 
bryogenesis features use of the electron 
microscope to document changes in 
ultrastructure associated with fertiliza- 
tion and post-fertilization events. P. B. 
Green discusses the role of the plant 
cell wall in the determination of form. 
Finally, the polarity of auxin transport 
is reviewed by A. C. Leopold. 

At the end of each article a discus- 
sion, in the form of a dialogue, is pre- 
sented. These extemporaneous discus- 
sions add considerable interest to the 
reports, although they emphasize the 
speculative nature of much that has 
been presented. Nevertheless, the ar- 
ticles are very timely, and anyone in- 
terested in plant growth would do well 
to have a copy of the volume. 

NORMAN H. BOKE 
Department of Botany and 
Microbiology, University of 
Oklahoma, Norman 
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Spectroscopy 

Volume 4 of Absorption Spectra in 
the Ultraviolet and Visible Region 
(Akademiai Kiado, Budapest, 1963; 
Academic Press, New York, 1964. 414 

pp. $20), edited by L. Lang, presents 
spectra and numerical spectral data for 
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terial is reported and the types of com- 
pounds dealt with are the same as in 
the preceding volumes. Scientific work- 
ers whose research requires reference 
to electronic spectral data will find 
this volume as useful as its predecessors 
in the series. 
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