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“ Professeur L a c o m b e ’ s manual is not presented as an encyclopedic work; 
it is rather a classical work intended primarily for qualified engineers and 
young people pursuing their studies beyond the graduate stage. The wealth of 
its content and the clarity and accuracy of its information will, however, render 
it of great use to anyone coming in contact with oceanography. As an instruction 
manual it gives the present state of physical oceanography and the many recent 
developments, some so far known only in the form of articles appearing in 
countless French and foreign publications. The assembling of this material and 
its synthesis into a coherent whole has been an enormous task for Professor 
L a c o m b e .  Chapter VIII, which is devoted to ocean circulation which is at 
present the subject of much research work, is in particular of great originality.

This book will, moreover, contribute to making better known several 
important studies of a theoretical nature recently formulated in France and which 
have not yet had the benefit of being made widely known. We may cite as 
examples M r.  Bernard S a i n t - G u i l y ’ s work on the dynamics of currents, the 
impressive research of M r  Robert M i c h e  on the various swell problems, and 
finally the work of Professor L a c o m b e  himself on swell refraction and diffraction.”

So writes Mr. A. G o u g e n h e i m ,  Membre d e  l’lnstitut, then Director o f  the 
French Naval Hydrographic Office, in the Preface to this manual.

There is truly nothing to add to what Mr. G o u g e n h e i m  has so well described 
when considering the scope of the book and its technical and scientific standard. 
We shall shall content ourselves with giving the chapter headings.

Chapter I. —  Introduction. Oceanography.

Chapter II. — Seawater. Principal physical properties.

Chapter III. — Hydrological measurements at sea.

Chapter IV. —  Some generalities on currents. Forces acting on the marine 
environment. Ocean-Atmosphere exchanges. T-S diagrams. Water mass analysis.



Chapter V. —  General equations of hydrodynamics. Equation o f continuity. 
Reynolds tensions. Turbulent Exchange. Boundary conditions.

Chapter VI. —  Permanent currents in the presence o f internal forces only. 
The dynamical method. Comparison w ith water mass analysis results. Diffusion 
and convection. Seas with sills and currents in straits.

Chapter V II. —  Ekman’s theory. Currents in a homogeneous sea caused by 
external forces.

Chapter V III. —  Causes o f true currents. Recent ocean current theories. 
W ind-driven and thermohaline circulation. Present difficulties.

Chapter IX. —  Swell and Waves. Generalities. Very small amplitude swell. 
Capillary waves and ripples.

Chapter X. —  Finite irrotational swell. Stokes and Levi-C ivita swells. 

Chapter XI. —  Swells in Lagrange coordinates. Gerstner rotational swell. 
Miche swells.

Chapter X II. —  Swell energy budget. Outline o f its generation. Princip les 
o f monochromatic wave forecasting. Statistical features o f sea waves. Their 
forecasting.

Chapter X III. —  Near-shore wave and swell modifications.

Chapter XIV. —  Swell observation and recording.

The book has two indexes; one o f authors, organisations and ships; the other 
o f contents and the main geographical names.
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“ Yet another navigational treatise ” might exclaim  an unobservant navigator, 
laying aside this book, persuaded that in this field there is little he does not 
already know.

He would be wrong.

For this remarkable w ork is not properly speaking a navigational treatise. 
It does not aim to teach the ABC of navigation to beginners. Nor does it contain 
an account o f unknown navigational methods. In over 500 pages no more than 
20 formulas are to be found.

It is solely the product o f some reflections on the art o f navigating. It 
amounts to a whole philosophy. As such this work, o f which the least w e may 
say is that it is o ff the beaten track and m oreover not a really orthodox treatise, 
is most timely for it comes at a moment when technical progress and the 
extension of navigation to the new fields of air and space entail much reflection. 
Many long-service navigators could read it with advantage, and navigational 
instructors could profit by it.



The book aims to help the navigator to understand the true nature of his 
difficulties and the ways in which these difficulties have been tackled in other 
fields.

In the author’s words its object is “ to contribute to the exchange of ideas 
between the navigator and the scientist and engineer in two ways. First, by 
painting a broad picture of navigation as a whole so that each problem may be 
seen against a wider background. Secondly, by attempting to suggest a common 
language appropriate to a study of navigation. ”

The contents are here listed for they w ill enable the reader to take the 
book’s purpose in at a glance, and it is to be hoped also inspire an eagerness to 
read it.

Introduction.

Part One. —  The Background.

Mathematics and errors.
Environment.
The craft.

Part Tw o .  —  Instrumentation.

Control.
Heading.
Speed.

Part Three.  —  Techniques.

Course.
Dead Reckoning.
The route.

Part Four.  —  Basic Aids.

Position finding.
General and visual aids.
Astro-navigation.

Part F iv e  —  Electronic Aids.

Radio and radio bearings.
Radio distance measurement.
Radar and sonar.

Part Six. —  Conclusion.

Man and the machine.

A bibliography is given at the end of each Part.

The work includes a subject index for the Summaries, an index of contrac
tions and abbreviations, and another for symbols in common use.
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The rccent Sypcarancc o f léidiOactive and fluorescent seuiiiicnt-trctemg 
techniques has opened up a new realm of sediment study. For the first time 
individual grain paths can be traced and related to dynamic environmental 
parameters such as current ve loc ity  and direction.

This volume presents the results of a large scale investigation o f beach sand 
transport using fluorescent sand. In it the author describes the techniques and 
results o f a two year study o f the movement o f beach sand, carried out along the 
southern California coastline.

Sand was released at monthly intervals over a period o f a year, in the surf 
zones o f five  beaches. The contoured patterns o f tracer dispersion w h ich  emerge 
clearly show sand movement in a w ide range o f occanographic and geom orphic 
settings. A large number o f patterns are presented and discussed in terms of 
effect o f w ave and current parameters and effect o f various bottom configurations. 
Zones o f greatest transport are defined for different surf conditions. Movement in 
the swash zone, seaward of the breaker zone, behind a detached breakwater and 
around a groin are all shown. Offshore motion o f sand in a r ip  current is 
strik ingly illustrated, and the movement o f different size particles traced w ith  
sdnds o f contrasting fluorescent hues. Velocity and grain movement are 
determ ined and correlated w ith  environmental parameters, such as longshore 
current velocity breaker height and indices o f wave measurement.

Finally, an appendix presents a number o f methods for attaching fluorescent 
dyes to sediment, and an extensive b ibliography gives a useful list o f American 
and European papers dealing w ith  sediment tracing.

The book is in seven chapters and has four appendices, a b ib liography and 
an index. Chapter 1 —  Introduction; 2 —  Field and Laboratory Procedures;
3 —  General Patterns o f F'oreshore-Inshore Tracer Transport; 4 —  Sand Movement 
Seaward of the Breaker Zone; 5 —  Sand Movement around Man-made Structures; 
6 —  Analysis o f Tracer D ispersion; 7 —  Summary.
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