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When one considers the extensive publicity given 
oceanographic expeditions by the press, the astonish- 
ing success of popular books concerning the n i a r i n ~  
sciences, the large sums expended in oceanographic 
research (about $5,000,000 a year),  he will be sur-
prised to realize that Professor Proudman has pro- 
vided us with the first text on theoretical oceanogra- 
phy in the English language. It is now possible fo r  
any physical scientist to obtain a n  idea of the theo- 
retical framework of oceanography in terms that he 
can appreciate. Until the publication of this work, a 
physicist seeking information about the ocean was 
without a n  adequate guide to  such theoretical litera- 
ture as does exist and might easily suffocate in the 
mass of qualitative reasoning that characterizes so 
much of the professional literature. 

The only prior English language treatise that  does 
exist ( T h e  Oceans, Sverdrup et al., Prentice-Hall, 
1942) is a compendium covering all branches of ma-
rine science (biology, chemistry, etc.) in which the 
physical portions are written in a form more suited 
for  meteorologists and the professional oceanographel* 
than for  physical scientists. 

The first three chapters of Dynamical Oceatbogvnphy 
are an introduction to the hydrodynamical equationb 
in a rotating reference franie. Chapter 4 is concerned 
with the standard gradient current approximation so 
much used for  computing the field of motion from the 
observed density structure. Chapter 5 treats various 
examples of stationary accelerated current systems. 
Chapters 6 and 7 deal with the subject of ocean turbu- 
lence and mixing processes. A very original treatment 
of the role of friction in  the dynamics of parallel cur- 
rents is introduced in Chapter 8. The following chap- 
ter begins with an ingenious explanation of the asym- 
metry of the wind-driven surface circulation, discusses 
the classical wind-drift current theory of Ekman and 
the many subsequent studies inspired by Ekman'5 
work. Chapter 10 is unique in the oceanographic l i t - ,  
erature : i t  grapples with the difficult thermodynamical 
circulations in the ocean. 

I n  Chapters 11-14 Professor Proudman enters into 
the subject of tides, where he is the world's foremost 
authority. Chapter 15 is an exposition of internal tides 
and waves. The final chapter is a brief summary of the 
main results of classical surface wave theory. 

The exposition is clear and concise, and the book 
is so arranged that one may read any chapter a t  will 
without having to refer constantly to  equations in 
previous chapters. Many readers will be glad to  hear 
this. 

This book should prove particularly useful f o r  
teachers of oceanography because each subject is dis- 
cussed in a series of examples of increasing com-

plexity, and in most cases the proofs and demonstra- 
tions are  entirely original and norel. There is a short 
history and bibliography a t  the end of each chapter. 
These references contain few works of recent date, 
but this was perhaps a necessary restriction in order 
to  maintain a well-balanced presentation of the entire 
subject, many aspects of which are  so difficult that 
little progress has been made f o r  many years. F o r  ex- 
ample, a satisfactory model of the meridianal thermo- 
haline circulation has never been investigated chiefly 
because of the essentially nonlinear nature of the 
transfer equations. Or, as  another example, it has 
been impossible to integrate the linear tidal equations 
fo r  the real oceans because the geometry of the ocean 
basins is so irregular. There is also a great deal to  be 
said fo r  giving references to original works, rather 
than to recent elaborations, no matter hour old the 
original works happen to be. 

The serious reader will find it desirable to supple-
ment his study of Proudman's book with reading of 
a more descriptive nature. This reviewer recommends 
for  this purpose the chapter on "water niasses" in 
Sverdrup's T h e  0cea .n~ .  

F o r  years physical oceanography has been some-
thing of an ugly duckling among other prouder, estab- 
lished sciences. To many an academic scientist it 
seemed a species of geographical exploration, a n  ex- 
pensive hobby f o r  aniateurs like the Prince of Monaco, 
or a minor adjunct to marine ecology. This unfortu- 
nate impression was largely due to the chaotic state 
of its theoretical framework. Professor Proudman's 
book presents this material in  a n  orderly, understand- 
able fashion and ought to do much in attracting the 
attention of capable mathenlaticians and physicists 
to the many perplexing theoretical problems of the 
ocean. Publication of this splendid volume makes one 
feel that oceanography has a t  last come of age. 

HENRYSTOXMEL 
W o o d s  Hole Oceanographic Ilzstiftction 
W o o d s  Hole,  Mnssachzcsetts 

Fundamentals of Limnology. 2nd ed. Franz  Ruttner ; 
trans. from German by  D. G. Frey  and F. E. J. 
Fry .  Toronto : Univ. Toronto Press, 1953. 242 pp .  
Illus. $6.50. 

Usually a foreign text is translated some years after 
its appearance, by which time it  is already beginning 
to show signs of age. This might have been the fate of 
this translation had the translators been unable to  
work from the nianuscript of Ruttner's revised edi- 
tion. The result is an up-to-date English version, pub- 
lished within a year of the new German edition, a 
circumstance as  rare as it is welcome 

The virtues of a text are often not apparent until 
i t  has been subjected to use by a group of students; 
the faults, such as major errors and omissions, may 
be apparent immediately. There are few omissions in 
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t h ~ s  co~lcise book unless the comparatively sparse 
treatment of springs and streams as compared with 
lakes is considered a n  omission, but then this is in- 
tended to be a treatment of the fundamentals, not the 
details, of limnology, with particular reference to  
water as a n  environment. The use of European ex-
amples is of course natural, but the translators might 
have added a few more footriotes (they have not, in- 
cidentally, clearly separated their own from those by 
the author in all eases) citing examples to round out 
the work f o r  use on this continent. Although that  
might be considered the duty of the lecturer who uses 
this fo r  a text, i t  niust be remembered that such a book 
is also consulted and read by students unable to take 
a course in  limnology. I t  is interesting to note, by the 
way, that European cognizance of the extensive Rus- 
sian literature in  this field is as incomplete as our own. 
The book includes a glossary of terms, as well as  a list 
of German-English equivalents, a condensed bibliog- 
raphy, and a very good index. 

the study of single action potentials in  the inainillalian 
retina and emphasizes the organization of the recep- 
tive retinal field. Skoglund contributes to the theory 
of nearoliumors by studying the effects of acetylcho- 
line and adrenalin on actioii potentials in  spinal 
reflexes. 

The book is well printed and illustrated. Unfortu- 
nately, the discussion is very limited. This is sur-
prising in r i e t ~  of the fact that a relatively large 
international group of experts in  neurophysiology 
participated in  this Symposium. I s  this a n  expression 
of a rather unhealthy state of specialization? 

E. GEI~LHORN 
Department of Physiology 
LTniaersity of Xinnrsotn, BIedical Sc7wol 
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Cold Spring Harbor Symposia on Qzla~ztitativeBi-
ology: The Neuron, Vol. X V I I .  Cold Spring I-Iar- 
bor, L. I.,N. Y.: Biological Laboratory, 1952. 323 
pp.  Illus. $S.OO. 
Thi3 is the most advanced text on a general physiol- 

ogy of the neuron to appear in the international lit- 
erature. I t  covers largely physiological investigations 
on the neurons of vertebrates but the anatomical as- 
pects of the problem of the synapse have not been 
r~eglected and several papers deal with experirne~its 
on invertebrates. 

Bodian discusses the amazing variety in  the struc- 
tural basis of the synapse while Chang correlates ana- 
tomical and physiological data in cortical dendrites. 
Tobias shows that optical changes are associated ti-it11 
nerve conduction and probably related to  osmosis. 
The classical problem of nerve conduction is analyzed 
by Franlienhaeuser, Gasser, and Tasaki. Hodgkin and 
Huxley present a sutninary of their outstanding work 
on the role of Na and K ions in  the process of excita- 
tion. 

Rleetrotonic changes in nerves and dorsal roots are  
studied by Ther~nan, Lloyd, and Lorente de N6. Brink, 
Bronk, and their collaborators discuss their ingenious 
experfrnents on 0, ansumption of the resting a& 
active nerve and show that  half a million impulses 
may be conducted without a n  increase in  the oxygen 
uptake of the nerve. I n  addition, Larrabee and Bronk 
review their extensive work on the metabolism of ex- 
cised syrnpathetic ganglia with emphasis on the role 
of oxygen and glucose. H u n t  gives a lucid summary 
of his work on stretch receptors with emphasis on the 
role of the small diameter efferent fibers. Two out-
standing papers deal with retinal processes. I-Iartline 
continues his work on Limulus and discusses his beau- 
tiful experiments on a single omrnatidium under the 
influence of light. Kuffler introduces new methods for  
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