
the general biology of these species but 
have little in the way of behavioral con- 
tent. Papers on social organization in 
humpback dolphins by G. S. Saayman 
and C. K. Tayler and in sperm whales by 
P. B. Best are excellent and illustrate 
well the heroic inferential efforts re- 
quired to study the behavior of ceta- 
ceans. 

With respect to acoustic behavior, P. 
Beamish reports on vocalizations in sev- 
eral entrapped baleen whales and re- 
marks on the production of pulsed 
sounds that may be suitable for echo- 
location. Graded whistle repertoires of 
North Atlantic pilot whales are de- 
scribed by A. G. Taruski as varying little 
over several behavioral and environmen- 
tal conditions. D. W. Morgan reports 
variable vocal and behavioral reactions 
by wild and captive belugas to playbacks 
of conspecific vocalizations. M. C. and 
D. K. Caldwell present a good descrip- 
tion of the ontogeny of whistles in Atlan- 
tic bottle-nosed dolphins. Whistles in the 
young dolphin are variable in structure 
and acquire stereotyped individual fea- 
tures only after the first year. Finally T. 
J. Thompson et al. give a brief review of 
mysticete sounds and discuss the pos- 
sible social and orientation functions of 
known vocalizations. 

There is some that is new in the pres- 
ent volume but little that is exciting for 
behaviorists. The volume does not at- 
tempt to give general reviews or direc- 
tions for future work and is far from a 
general or balanced coverage of cetacean 
behavior. It is a disappointment com- 
pared with earlier volumes in the series. 

JON LIEN 
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As the authors of this book point out, 
recent observations have revealed that 
nonradial oscillations "are inherent to 
most of the stars that are the main con- 
stituents of the universe." This is there- 
fore a timely book. 

Fundamental advances in our under- 
standing of nonradial oscillations have in 
recent years been made by a number of 
Japanese astrophysicists (most of whom 
are among the authors of the book). In 
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addition to summarizing much of the 
work on the subject, the book also pro- 
vides information and details that usually 
cannot be found in research papers. 

Chapter 1 is masterly and should be re- 
quired reading for every astronomer or 
astrophysicist. In less than 20 pages, it 
gives a brief history of the subject, sum- 
marizes the reasons for studying non- 
radial oscillations in stars, discusses the 
kinds of objects in which nonradial oscil- 
lations are suspected and some of the 
physics involved, and gives some inkling 
of the mode classification problem and 
its difficulties. 

Chapter 3, on adiabatic oscillations, 
gives an excellent and thorough dis- 
cussion of "trapping" of nonradial oscil- 
lations in certain portions of a stellar in- 
terior. The concept of trapping is rela- 
tively new and was first applied to 
nonradial oscillations in stellar interiors 
by Unno and Osaki. The chapter also 
contains a good, thorough discussion of 
boundary conditions; surface boundary 
conditions are also considered in chap- 
ter 4. 

A number of specific features of the 
book are attractive. Particularly wel- 
come to this reviewer were three helpful 
drawings illustrating spherical harmonics 
for various values of f and m, a detailed 
application of perturbation theory to 
slow rotation and a weak magnetic field, 
the application of perturbation theory to 
a general small perturbing force, a de- 
tailed and careful treatment of the E- 
mechanism, and an analysis of the one- 
zone model of fully nonadiabatic oscilla- 
tions. This reviewer also found useful 
the physical derivation of an equation 
expressing the growth rate of the most 
unstable modes as a function of surface 
gravity and effective temperature and 
discussions of the stability of rotating 
stars and of tidal forced oscillations in 
stars. There are even brief discussions of 
the Lin-Shu density wave theory of spi- 
ral galaxies and of toroidal modes. 

There appears to be little on the debit 
side. However, a few criticisms should 
be mentioned. Perhaps of most impor- 
tance is the attempt to include a dis- 
cussion of the interaction between pul- 
sation and convection. The subject is 
discussed at some length, but the 
conclusions and equations derived are 
not especially convincing. Our theoreti- 
cal understanding of convection (particu- 
larly time-dependent convection) is in a 
rudimentary state, as the authors admit. 
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either nonlinear effects in general or 
about mode coupling in particular. 
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The book is an excellent complement 
to the encyclopedia article written in 
1958 by Ledoux and Walraven and 
should become a standard reference on 
nonradial oscillations in stars. 

JOHN P. Cox 
Joint Institute for Laboratory 
Astrophysics, University of Colorado 
and National Bureau of Standards, 
Boulder 80309 
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