
BOOK REVIEW ________________________ _ 

JOHN A. WHITEHEAD 

PHYSICS OF THE SEA 

PRINCIPLES OF OCEA PHYSICS 
John R. Apel, The Johns Hopkins University 
Applied Physics Laboratory _ 
Published by Academic Pre ,London, 1987,634 pp., $68.)0 hard
bound, $35.00 softbound 

Over the past decade, a few textbooks concerning the 
dynamics of ocean circulation have emerged as the result 
of a period of intense development in physical o.ceanog
raphy and ocean engineering. During that penod, the 
database of physical oceanography has doubled many 
times. Until recently, students of oceanography used 
books that were written in the 1960s or earlier; Principles 
oj Ocean Physics attempts to remedy that situation. As 
the author explains in his preface, the book is intended 
to instruct the student of physics and perhaps to intro
duce the student to oceanography. As a consequence, 
it has a slightly different structure from other physical 
oceanography textbooks, best seen by a summary of 
chapters. 

The book begins with a brief overview of the history 
of oceanography, one that can be found elsewhere. 
Chapter 2 reviews the forcing functions and responses 
of the oceans and includes comprehensive descriptions 
of the solar radiation and wind field, a description of 
the general circulation of the ocean, a description of the 
ocean basins in geology and geophysics, and a brief sum
mary of global tectonics. Chapters 3 to 6 are devoted 
to theoretical considerations of ocean dynamics. Chapter 
3 starts the serious work of deriving the hydrodynamic 
equations of the sea: the equations of contin~ity, 

momentum (including the effect of the earth's rotatIon), 
salinity, spherical coordinates, eddy mixing, and bou~d
ary conditions. Chapter 4 considers the thermodynamIcs 
and energy relations of the ocean, including equations 
of state, thermodynamics of the water, and total energy 
equations. Two chapters on general geophysical fluid dy
namics follow. The first, Chapter 5, emphasizes fluctuat
ing flows (waves, tides, etc.), whereas Chapter 6 is more 
concerned with general circulation and concepts of geo
strophic flow. The two chapters are necessarily shorter 
than the new, competing textbooks that focus entirely 
on these subjects; to that extent, the student would find 
it advisable to use Chapters 3 to 6 as starting points and 
then to progress to more specialized books. 

Chapter 7, relatively brief, is devoted to ocean acous
tics; here, the book could have provided some insight 
into some of the new advances in acoustics. I would have 
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liked an introductory description of the inverse methods 
used in modem tomograph ; perhaps the author felt that 
such a subject was too mathematical. Nevertheless, the 
treatment is more comprehen i e than is given in other 
general physical oceanography text . 

Chapter 8, a more exhaustive treatment, covers elec
tromagnetics in the sea and is used as a foundation for 
later discussions on the application of radar and other 
microwave techniques to studying the ocean. The dis
cussion is one of the best I have found in any textbook. 
Chapter 8 concludes by discussing induced electromag
netic forces and their relationship to oceanic currents. 
Considering the many instruments that use these princi
ples, I felt that techniques were somewhat shortchanged 
compared with the radar techniques. 

Chapter 9, a di cussion of the optic of the ea i, 
in my view, a singular contribution including as it doe 
many aspects of optic not co ered in other textbook . 
It also contains a u eful anal i of the ab orption pec
trum of pigments in ocean water and of their probable 
effects on the changing coloration of the waters . Instruc
ti e 0 erlaps with remote- en ing image conclude the 
chapter. The book include an appendix that lists some 
of the con tant and propertie of the ocean and an 
index. 

The book reflect , of cour e, the interest of the author 
and, I dare ay, hi a e ment of future contributions 
to oceanography. The chapter on electromagnetism and 
optics in the ea are probabl it major trength becau e 
tho e subjects are lacking in numerou other ph ical 
oceanography and ocean dynamics textbook . The ocean 
observations are particularl current, and example of 
remote-sensing image are gi en; no competing textbook 
come close to thi tandard. On the other hand the lack 
of development of in er e theory for tomograph and 
other ocean problems i the book' mo t eriou (but 
not fatal) hortcoming. In addition the pri e i ome-

hat high for student; fortunately, a oftbound olume 
is offered at about half the cost. 

One of the real strength of the book i that it provides 
a rather extensive bibliography at the end of each chap
ter, listing numerous book and some of the more re
cent and comprehensi e journal article and report . 
These can be used by students of ph ics, applied math
ematics, and engineering who read thi book to learn 
more about physic of the ocean. I certainl enjo ed 
reading Principles oj Ocean Physics and will keep it on 
my bookshelf. It is a useful starting book for future 
ocean physicists. 
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