time it provides a text which is inter-
mediate between the more detailed
books, such as Landau and Lifshitz’s
Statistical Physics, and Kittel’s highly
instructive, but rather short, Elemen-
tary Statistical Physics.

The Treatise may be divided into
three main parts. In the first part, cor-
responding to chapter 1, the authors
present an outline of irreversible ther-
modynamics as formulated by Onsager,
Prigogine, and Meixner. Particular
emphasis is given to Onsager’s reciproc-
ity theorem, which is illustrated by a
very instructive example from chemi-
cal kinetics.

The remaining two parts of the
book are mainly devoted to a presenta-
tion of equilibrium statistical me-
chanics as based on ensemble theory.
Some kinetic theoretical problems,
such as master equations and H-theo-
rem, are discussed briefly in sections
2.8 and 2.9, but otherwise the first
part of the book seems only loosely con-
nected with the remaining two parts.

The second part (corresponding to
chapter 2) is devoted to a careful
discussion of equilibrium statistical me-
chanics. It includes topics such as
Liouville’s theorem and the ergodic
problem, as well as the theory of dif-
ferent classical and quantum-mechani-
cal ensembles. Particular emphasis is
given in the discussion of the general
principles. A nice presentation of the
counting problem and the N! discrepan-
cy is given separately in an appendix.

In the last part (chapters 3 and 4)
the authors present various applica-
tions of equilibrium statistical mecha-
nics to systems consisting of simple
molecules, as well as to systems pos-
sessing internal degrees of freedom. In
chapter 3 in particular, the thermo-
dynamic properties of Fermi-Dirac and
Bose-Einstein gases are evaluated in
some detail. Some applications to the
electron theory of metals and to the
theory of black-body radiation are also
included. In chapter 4, the theory of di-
atomic ideal gases is outlined, and ele-
mentary excitations in condensed bod-
ies (solids or superfluids) are discussed.

A collection of problems, very care-
fully chosen, serves to illustrate the
different subtle points in the theory
or to give an indication of some of
the topics not included in the book.
This monograph constitutes a useful
critical presentation of general statisti-
cal physics at a intermediate. level.

G. NicoLis
Faculté des Sciences, Université
Libre de Bruxelles, Brussels, Belgium
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‘Phosphorescence Analysis:

Analytic Uses of Luminescence

Fluorescence has been an important
technique of the analytical chemist for
many years but has not attained the
place that it should have in the char-
acterization and identification of or-
ganic compounds. A Handbook of Flu-
orescence Spectra of Aromatic Mole-
cules (Academic Press, New York,
1965. 268 pp., illus. $8.50), by Isa-
dore B. Berlman, should prove an in-
centive to the organic chemist to re-
port the fluorescence spectra of new
compounds as an additional means of
identification. In this book Berlman
gives 147 full-page illustrations of the
absorption and fluorescence emission
spectra of a variety of aromatic com-
pounds. The legend on each graph
gives the name of the compound (and,
in many cases, the formula), the sol-
vent, the concentration, the exciting
wavelength, the slit width, the emis-
sion in average and center-of-gravity
values, quantum vyield, lifetime, and
Stokes losses. Unfortunately, these leg-
ends were apparently poorly printed
from the computer cards and are dif-
ficult to read. The fluorescence emis-
sion curves are corrected for the re-
sponse of the Beckman DK-2 spectro-
photometer which was used in the
measurements. In using these curves
the reader should note that the authors
have covered only a particular set of
wavelengths and have made no attempt
to show the absorption curve below
specific points, for example 250 milli-
microns. In the case of quinine sulfate,
this fails to show the strongest absorp-
tion curve and hence the best excita-
tion point. The first chapters of the
book discuss effects of solvent, tem-
perature, and concentrations. Thirty
pages in the appendix are devoted to a
classified bibliography chiefly on the
physical aspects of fluorescence. Many
of the compounds described are used
as scintillators; hence, this book will
find considerable use as a reference
by physicists as well as chemists. The
author and publisher have done a real
service to the science of fluorescence
in publishing the corrected spectra data
on such a large number of compounds.

The material in Fluorescence and
Principles
and Applications [Interscience (Wiley),
New York, 1966. 272 pp., illus. $12]
is an expansion of eight papers pre-
sented at a symposium at the 1964
meeting of the American Chemical So-
ciety, and the title well represents
the content of the book. Each paper

is presented in a separate chapter and
the whole is edited by David M. Her-
cules, who presents the first chapter
on the theory of luminescence pro-
cesses.

This is followed by successive chap-
ters, on instrumentation by David W.
Ellis, the fluorescence and phosphores-
cence of organic molecules by E. L.
Wehry and L. B. Rogers, metal che-
lates by William E. Ohnesorge, analyti-
cal uses of phosphorescence by J. D.
Winefordner, chemiluminescence by J.
P. Paris, fluorescence in biomedical re-
search by B. L. Van Duuren, and
polarization in solution by Gregorio
Weber. Each of the chapters serves
as an introduction to the subject it
treats, and each contains an excellent
group of references. The authors are
well versed in their respective topics
and present the material in clear, con-
densed style. No specific analytical pro-
cedures are included, for this is not
the intention of the authors. The limits
of detection of 46 drugs and biological
compounds by phosphorimetry are giv-
en in a table. The excitation and emis-
sion maxima of several pyrenes in
potassium bromide pellets are listed.
This book is recommended for anyone
working in the areas of fluorescence
and phosphorescence. It will also serve
as an introduction for those who wish
to become acquainted with this im-
portant field of analysis.

CHARLES E. WHITE
Department of Chemistry, University
of Maryland, College Park

Economics of Minor Metals

Supply and Competition in Minor
Metals (Johns Hopkins Press, Balti-
more, 1966. 155 pp., illus. Paper, $3)

by David B. Brooks is another fine

book in the series produced by Re-
sources for the Future. Its tables and
figures bring together new data unavail-
able elsewhere, are highly informative,
and will be useful.

Brooks defines the minor metals as
“those metallic elements that are be-
yond the laboratory stage but are re-
covered each year in less than major
metal tonnage or value; they are indus-
trial commodities produced on a con-
tinuing basis, not just metals recovered
for experimental or non-commercial
purposes.” He has devised what seems
to be a logical and workable classifica-
tion of these metals as: metallurgical
by-products of major metals; milling by-
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products of major metals; metallur-
gical by-products and co-products of the
minor metals; milling by-products and
co-products of the minor metals; indi-
vidually mined minor metals; and
minor metals without geologic limita-
tions.

The chapter on “Supply conditions”
shows a real understanding of the prob-
lems of minor metals, although it
would have been still better if specific
examples had been used to show how
intertwined the milling and metallurgi-
cal recoveries of the minor metals are
with the mixed mineral ores. The na-
ture of these problems explains why
many large firms already in nonferrous
major metals or chemicals diversify into
minor metals, and, conversely, why few
new firms have successfully broken into
the business. Other chapters covering
“Location and scale of production,”
“Firms producing minor metals,”
“Sources and  competition,” and
“strength of competition,” supported by
20 tables, seven illustrations, and four
appendices, round out the book.

The volume has excellent typog-
raphy and editing. (The only error I
found was the transposition of tables
1 and 2 on pp. 4 and 5.) Although
in some places (pp. 13-31 in particu-
lar) the book reads like the graduate
thesis it was, it is otherwise profes-
sional in every sense and will make
rewarding reading not only for min-
eral and metal economists but also for
marketing and planning people and, of
course, exploration geologists.

FreDRICK C. KRUGER
International Minerals and
Chemical Corporation,
Skokie, Illinois

Articles in Botany

Volume 2 of Advances in Botani-
cal Research (Academic Press, New
York, 1965. 394 pp., illus. $12), edited
by R. D. Preston, continues a series
of topical review papers generous in
length and in number and quality of
illustrations. It contains six articles:
“Some phyletic implications of flagellar
structure in plants” by Irene Manton;
“Fundamental problems in numerical
taxonomy” by W. T. Williams and M.
B. Dale; “Ultrastructure of the wall
in growing cells and its relation to the
direction of growth” by P. A. Roelof-
sen; “The protein component of pri-
mary cell walls” by D. T. A. Lamport;
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“Embryology in relation to physiology
and genetics” by P. Maheshwari and
N. S. Rangaswamy; and “The soft rot
fungi: their mode of action and sig-
nificance in the degradation of wood”
by John Levy.

These articles will be of interest and
importance to workers in the pertinent
areas; the nature of the coverage of
course varies greatly among the topics
and authors. Roelofsen’s and Mahesh-
wari and Rangaswamy’s extensive arti-
cles survey in detail rather large bodies
of literature, the former bringing the
author’s point of view up to date since
the appearance of his 1959 monograph
on the same subject, the latter review-
ing in historical perspective an entire
area, but with emphasis on the tissue-
culture approach of the last couple of
decades. Lamport’s article on cell-wall
protein is long not because of extensive-
ness of its subject but through inclu-
sion of much previously unpublished
tabular and graphic material, and lib-
eral indulgence in discourse and spec-
ulation (including passages and quota-
tions justifying the merits of specula-
tion!). Although the paper on numeri-
cal taxonomy by Williams and Dale re-
fers to the needs of “the newcomer
to this field” in its introduction, for
this reader as a newcomer the article
gives, to transpose the words of Pres-
ton’s description from the preface, a
somewhat bewildering look to this new
field; the writing seems to be directed
to a class of specialists that in my guess
will include but few taxonomists, im-
portant though the principles discussed
no doubt are to taxonomy.

The book contains at least its share
of errors, including a conspicuously
garbled address for Lamport on the
page before the preface, and the delight-
fully suggestive “Unexpected leaves”
appearing prominently in Table X on
page 177.

PETER M. RAY
Division of Natural Sciences,
University of California, -
Santa Cruz

New Books

Biological and Medical Sciences

Advances in Comparative Physiology
and Biochemistry. vol. 2. O. Lowenstein,
Ed. Academic Press, New York, 1966.
415 pp. Illus. $14.50. Four papers: “Com-
parative electrobiology of excitable mem-
branes” by Harry Grundfest; “The com-
parative physiology of invertebrate cen-

tral neurons” by Donald Kennedy; “Phys-
iology and biochemistry of Knallgasbac-
teria” by H. G. Schlegel; and “Compara-
tive physiology of marsupials” by H. War-
ing, R. J. Moir, and C. H. Tyndale-
Biscoe.

Advances in Immunology. vol. 5. F. J.
Dixon, Jr., and J. H. Humphrey, Eds.
Academic Press, New York, 1966. 455
pp. Illus. $16. Five papers: “Natural anti-
bodies and the immune response” by
Stephen V. Boyden; “Immunological
studies with synthetic polypeptides” by
Michael Sela; “Experimental allergic en-
cephalomyelitis and autoimmune disease”
by Philip Y. Paterson; “The immunology
of insulin” by C. G. Pope; and “Tissue-
specific antigens” by D. C. Dumonde.

Advances in Protein Chemistry. vol. 21.
C. B. Anfinsen, Jr., M. L. Anson, John
T. Edsall, and Frederic M. Richards, Eds.
Academic Press, New York, 1966. 461
pp. Illus. $16.75. Four papers: “Naturally
occurring peptides” by S. G. Waley; “Cy-
tochrome ¢” by E. Margoliash and A.
Schejter; “Hydrogen exchange in pro-
teins” by Aase Hvidt and Sigurd O. Niel-
sen; and “Selenium derivatives in pro-
teins” by J. Jauregui-Adell.

Advances in Teratology. vol. 1 D. H. M.
Woollam, Ed. Logos Press, London; Aca-
demic Press, New York, 1966. 297 pp.
Hlus. $12.50. Seven papers: “The causes
of Down’s syndrome” by L. S. Penrose;
“X-chromosome inactivation in mam-
mals” by Mary F. Lyon; “Recent ad-
vances in the viral aetiology of congenital
anomalies” by Gordon C. Brown; “Im-
munologic aspects of developmental biol-
ogy” by Robert L. Brent; “The terato-
genic effects of azo dyes” by F. Beck
and J. B. Lloyd; “Effects of ionizing
radiations on mammalian development”
by Samuel P. Hicks and Constance J.
D’Amato; and “Drugs and human mal-
formations” by R. W. Smithells.

Analysis of Normal and Abnormal Cell
Growth: Model-System Formulations and
Analog Computer Studies. Ferdinand
Heinmets. Plenum Press, New York,
1966. 302 pp. Illus. $12.50.

Animal Behaviour. A synthesis of ethol-
ogy and comparative psychology. Robert
A. Hinde. McGraw-Hill, New York, 1966.
544 pp. Mlus. $10.50.

Animal Nursing. vols. 1 and 2. Bruce
V. Jones, Ed. Pergamon, New York, 1966.
vol. 1, 304 pp.; vol. 2, 288 pp. Illus.
Paper, $7.50.

Atlas Stéréotaxique du Diencéphale du
Rat Blanc. D. Albe-Fessard F. Stutinsky,
and S. Libouban. Editions du Centre Na-
tional de la Recherche Scientifique, Paris,
1966. 93 pp. Plates. F. 50.

Behavior Therapy Techniques: A Guide
to the Treatment of Neuroses. Joseph
Wolpe and Arnold A. Lazarus. Pergamon,
New York, 1966. 208 pp. Illus. Paper,
$2.75. The Commonwealth and Interna-
tional Library.

Beryllium: Its Industrial Hygiene As-
pects. Herbert E. Stokinger, Ed. Academ-
ic Press, New York, 1966. 410 pp. Illus.
$11.60. Contributors are A. J. Breslin,
Joseph M. DeNardi, Robert G. Keenan,
L. E. Krejci, Andrew L. Reeves, L. D.
Scheel, Thomas L. Shipman, Herbert E.

(Continued on page 1681)
SCIENCE, VOL. 153



