
this sense, then, two of the presently ac-
tive frontiers of general microbiology-- 
cytology and genetics-are given scantier 
treatment than seems desirable; on the 
other hand, while the current frenetic 
activity in microbial physiology is ac-
curatelv mirrored. one could wish for 
fewer details. In  a similar vein, a med- 
ically oriented colleague has expressed 
his own dissatisfaction with the some-
what less than a once-over-lightly ap- 
proach in his special field of infection 
and immunity. However, there is no 
point in dismembering a functioning 
organism because it does not fit a pre-
conceived picture; instead, let us look at 
the actual presentation. 

Thimann's book is "an attempt not 
only to see bacteriology as a whole-
that is, as a branch of biology-but also 
to see it in its perspective as a develop- 
ment from the past and as an activc arca 
of modern investigation." I t  is a succccs- 
ful attempt, organized in four partb: 
"Morphology and general physiology"; 
"Nitrogen cycle"; "Carbohydrate mc-
tabolism"; "Growth and synthesis." The  
text begins with a fascinating histary of 
microbiology. Chapter I1  outlines the 
relationship of bacteria to other micro- 
organisms. Internal structure is then con- 
sidered, followed by a summary of physi- 
ology. "Using the tcrm soil in its most 
general sense, to include also natural 
waters," Thimann thcn introduccs thc 
rolcs of microbes in their natural habitat. 

Nitrogcn mctabolism is treated coln-
petently in a scrics of chaptcrs on pro- 
tcolysis, amino acid catabolism, nitrogen 
fixation, and nitrification and denitrifi-
cation. 

The  section on carbon metabolism in- 
cludes separate chapters on alcoholic, 
lactic, propionic, formic, and butyric 
fermentation, "oxidative fermentations," 
disaccharide and polysaccharide break-
down, and fermentations involviny inor- 
ganic hydrogen acceptors. In  each case, 
digressions to related subjects are skill-
fully made; thus, for example, rumen 
microbiology is covered in the chaptcr 
on polysaccharide breakdown; vin'ga~ 
manufacture and aromatic catabolism, 
in the chapter on "oxidative fermenta-
tions"; and the significance of Enteru-
bacteriaceae, in the chapter on formic 
fermentation. 

T h e  fourth division begins with gru\\ th 
and protoplasm formation, follo~ted 11) 
chapters on assimilation, autotrophy, 
photosynthesis, and growth inhibition. 
The  final chapter, on evolution, closes 
the presentation with the significant 
comment that bacteria "offer an out-
standing example of the evolutionary 
success which attends upon versatility. 
Perhaps it is because of this versatility 
that, though they have been so inten-
sively studied, they remain so pro-
foundly unknown." 

The  text is unstintingly illustrated by 
photographs, graphs, charts, and draw- 
ings and by tables and formulas, both 
mathematical and chemical. I t  is admir- 
ably indexed, not only by author and 
subject, but (mirabile d i c tu ! )  also by 
microorganisms. Relevant literature is 
copiously cited, with particular attention 
given to original papers, which the au-
thor (and I concur) feels give "more 
insight into a subject than the coverage 
of twentv times as much literaturc 
through reviews." 

Thimann's work is obviously a labor 
of love; i t  illustrates beautifully the 
beneficial effects of this motivation and 
the full maturity which is its invariable 
companion. 

MORTIXIERP. STARR 
University of California, Davis 

Changes of State. A mathematical-physi- 
cal assessment. H. N.V. Temperley. 
Cleaver-Hume, London; Interscience, 
New York, 1956. 324 pp. Illus. $7.50. 

T h e  subject "changes of state," or 
phase transitions, is amenable to treat-
ment by two of the exact mathcmatical 
branches of physics-thermodynamics 
and statistical mechanics. 

T h e  treatment by thermodynamics is 
rigorous and leads to a natural classifi-
cation of the various transition types. I t  
also leads to equations which are nu-
merically applicable to experimental 
data. The  results, however, are meager, 
and a book dealing only with the ther- 
modynamic equations, unless burdened 
with many numerical examples, would 
be but of pamphlet length. This treat- 
ment occupies Temperley's first chapter. 

Statistical mechanical treatments of 
phase change have not as yet met simul- 
taneously all three criteria of being real- 
istic, rigorous, and numerically appli-
cable. Some treatments manage to satisfy 
two of these requirements: at  least one 
is rigorous and treats a realistic model 
but does not lead to numerically appli- 
cable equations; one is rigorous and 
numerically applicable but deals with a 
model divorced from that of any real 
material; others treat a reasonably real- 
istic model nonrigorously and arrive at 
approximate numerical results; most of 
the rather voluminous literature cannot 
even be said to do as well as meet even 
a pair of these three desiderata. A book 
presenting these mathematical treat-
ments fully could be faultless but would 
probably be boring. 

However, whereas thermodynamics is 
noncausal in character, statistical me-
chanical treatments do give some insight 
i i~to  the causes of transitions. An imagi- 
natLve scientist studying the literature 
cannot help but arrive at intuitively 

based conceptual schemes which corre-
late, in his mind at least, the causes and 
effects. Such schemes are difficult to con- 
vey adequately. Intuitive concepts dc-
mand semantic adjectival phrases which 
tend to escape rigorous definition. A too 
pedantic caution in definition of terms 
robs the description of vigor, but an un- 
defined term can be misunderstood, and 
the description conveyed to the reader 
may then be merely false. 

Temperlcy's book is outstanding in its 
wealth of intuitive descriptions. Most 
chapters start with a verbal explanation, 
lacking equations, of the subject matter 
treated. This frequently occupies as 
much as, or more than, half of the page 
space. T h e  more important mathemati- 
cal methods are then given, or a t  least 
outlined, and with continuous reference 
to the original articles. The  references, 
in general, are adequate and well chosen, 
although in a few instances I felt that 
more recent references, which often givc 
treatments superior to the original ones, 
should not have been omitted. 

Most readers will probably like or dis- 
like this book, depending on their reac-
tion to the more verbal and intuitively 
derived concepts. For the value of these 
it is difficult to give a just and unbiascd 
appraisal. I found somc for which I prc- 
sumably failcd to grasp the intcnt of the 
author, and for which the arguments ap- 
peared therefore to be non sequi tu?~.  In  
a few cases, evcn, a reasonable interpre- 
tation of the terms used seems to lead to 
a demonstrablv false statcmcnt. HOLY-
ever, many, or most, of thc discussion^ 
\yere stimulating and enlightening. A 
purely critical reader will probably ob- 
ject to the book. One who also has some 
tolerance of understanding and imagina- 
tion can find much of value in it. 

JOSEPIT E. MA>I-R 

Enrico F u m i  Institute foi Nuclear 
Studies, Unirsersit~ o f  Chzcago 

The Neurohypophysis. Proceedings of 
the eighth symposium of the Colston 
Research Society, held in the Univer- 
sity of Bristol, 1956. H .  Heller, Ed. 
Academic Press, New York; Butter-
worths, London, 1957. 275 pp. Illus. 
$9.50. 

An increasing appreciation of the true 
physiological role of the neurohypophy- 
sis, together u i th  the fact that two of its 
active principles have been analyzed 
chemically and even synthesized, has re- 
sulted in reneljed interest in this struc- 
ture-an intrrest that is reflected by the 
fact that thr eighth symposium of the 
Colston Research Society (9-12 Apr. 
1956) was devoted to it and that the 
proceedings I\ ere published in book 
form. 
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