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The Theory of Laminar Boundary Layers in Compressible Fluids. By K. Stewartson. Oxford Mathematical Mono-

graphs, Oxford at the Clarendon Press, 1964. 191 pages. 63s.
Air is compressible, and one of the problems of meteorology is whether the compressibility has an important effect on
meteorological phenomena. If it does, one must then decide
how to include it in a mathematical or physical analysis. If
the meteorologist's interest in a book on compressible flow
is to find answers to these questions, the book by Stewartson
is not likely to be particularly helpful. It is, essentially, a
discussion of some fluid phenomena in which compressibility,
viscosity and heat diffusion are all important. Because of the
complexity of the mathematical problems, attention is confined to solutions of the boundary-layer equations.
If the vertical scale of the motion is small, compressibility
seems to be important only for high-speed flows. This means
that the meteorologist who is interested primarily in smallscale flow of air near the ground can safely ignore compressibility, once he has recognized that buoyancy forces depend
on differences of potential density, rather than actual density.
If he is interested in large-scale meteorological processes, the
role of compressibility is unclear. It is often assumed that
the atmosphere can be regarded as an incompressible fluid
with a density field equal to the potential density field of
the real atmosphere. Apparently this cannot be made rigorous, but it is common to proceed on this basis and hope
that other effects of compressibility have no important
consequences.
Stewartson's book may not be directly helpful to the meteorologist, but he does the job he sets out to do admirably,
and the book is well worth reading as a necessary part of
the education of a worker in one of the many branches of
fluid mechanics. Looked at this way, the earlier chapters of
the book are the more valuable. The first three present a
well-written discussion of the equations of a perfect continuous gas, a discussion of the simplification of boundarylayer theory, and some simple examples of the effects of
compressibility and heat diffusion in the absence of pressure
gradients along the boundary. The approach is more careful than that in some of the older books in boundary-layer
theory. In particular, the author obtains his approximate
equations by deriving them as the limiting equations for
very small viscosity and very small distances from the solid
boundary. This clears up the problems that arise in an attempt to understand the older derivations of the boundarylayer equations. In addition, it is useful in understanding
some of the difficulties in formulating the equations and
boundary conditions of many boundary-layer flows. One can,
for example, derive instead of assume that the pressure gradient across a boundary layer is negligible. Stewartson also
shows that the problem of bulk viscosity of a gas does not
complicate the subject of compressible boundary-layer flows,
since the term involving the bulk viscosity is of second order.
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Chapter 3 is concerned primarily with compressible flow
over a flat plate. This is a sufficient introduction to the
difficulties brought about by compressibility, and the remaining chapters will interest only the specialist in compressible
aerodynamics. Except for a few simpler examples, such as
Rayleigh's problem, discussed in Chapter 6, most of the
emphasis in the last half of the book is on the solution, by
very approximate methods or by numerical integration, of
specialized fluid problems. It is of practical importance, of
course, that the models adopted be as close as possible to
actual conditions, but the many tedious and ingenious techniques for getting greater and greater accuracy in the solutions are not likely to be helpful to meteorologists.—Robert
R. Long
(Climatic Diagram—World Atlas), 2nd part. By H. Walter and H. Lieth. Jena, VEB
Gustav Fischer Verlag, 1964 (loose leaf), 65 D.M.
The authors have continued their monumental work in
this second issue of charts. The first part was reviewed
in an earlier BULLETIN (1962, 4 3 , p. 573).
This portion comprises most of Eurasia and has charts for
the British Isles, Fennoscandia and the Baltic area, Central
Europe, the Mediterranean space as a whole and also Italy
and the Balkans in detail, Eastern Europe, Eurosiberia, Southeast Asia. The last chart covers New Zealand and a small insert for Antarctica. All told there are 12 charts with selected
station diagrams, 9 cross-sectional profiles, and 4162 climagrams on 92 sheets. These impressive statistics testify to the
authors' diligence. For purposes of plant geography and for
instruction at an introductory level the information may be
very useful. The diagrams also offer a quick orientation about
the climate of many places at a glance without having to go
to a large variety of original sources. A plastic overlay scale
for the diagrams is very useful.
The professional climatologist will note, however, many
points that will dampen any enthusiastic endorsement of the
work. Diagrams based on half a century of record are in
juxtaposition to many with only a few years of data without
any reduction. One will also have to question the validity
of the lines delineating areas of equal climates on the charts.
Although there is little quarrel with the 10 major climatic
classes of the authors, one can look only with misgivings on
the many finer subdivisions. In many instances the different
exposures of the usual climatic stations will produce enough
micro- or mesoclimatic variations to cause such differences as
to throw them into different subclasses. For example, it is
splitting hairs to place Frankfurt a.M. and Kahl a.M. in
Germany into separate zones. All macroclimatic elements are
essentially identical within the usual statistical significance
limits. For the short records the jagged precipitation traces
reflect nothing but the variability of this element and little
confidence can be placed on classifications based on such
flimsy data.
Klimadiagramm—Weltatlas
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Although the authors have made some commendable attempts to consult useful, and often neglected, data sources
it is difficult to understand why some standard information
has been overlooked. In the former class are the private collections of our late colleague Professor Thornthwaite. In the
latter class are the standardized data of the World Meteorological Organization (Climatological Normals 1931-60; WMO
No. 117TP52, 1962).
Spot checks disclose other curious inconsistencies. Why
would data for such an important locality as Helsinki be
lacking? Is such a standard source as Osmo Kokki (Temperaturkarten und Tabellen fur Finland fur den Zeitraum 19211950, Helsinki 1959) unavailable in Europe? The only station
on the Antarctic Continent shown in the Atlas is Vostok.
What happened to Little America, South Pole, McMurdo
Sound and all the other IGY-IGC stations? Their records
are as good and long as many published in this collection.
It is also disconcerting to find many inconsistencies in
station names. It should be a rule in geographical works to
use the current station designation and give earlier names,
if desired, in parentheses or in an index. Transliterations
from non-Roman alphabets also should be consistent. But
here we find Cyrillic names partially given in English, partly
in German transliteration. Besides, the proofreading of the
literature citations has been careless.
In all, in discriminating hands this Atlas is a useful reference work and one may still hope that the third and last
part will overcome some of the weaknesses of the first two
issues. As a printing job the work is very legible and creditable in its graphic art and reproduction.—H. E. Landsberg
These Fragile Outposts: A Geological L o o k at Cape Cod,
Marthas Vineyard, and Nantucket.

By Barbara Blau
Chamberlain. The Natural History Press, New York, 1964.
327 pages. $6.95.
The observer of nature, no matter how casual, has at one
time or another wondered how the landscape about him has
been formed. To the resident (or tourist) of the Cape and
Island area this book is a fascinating account of just how
and why these interesting land forms have come to be.
The book is divided into two parts. The first discusses in
chronological order the early geologic history of the area.
The visible record goes back, via clay and lignite deposits on
Marthas Vineyard, to late Cretaceous time (roughly 100 million years) and is then recorded through later geologic epochs
to the Pleistocene when continental glaciation became the
great "scenery maker" and left the Cape and Islands as classic
examples of terminal and recessional moraine topography.
The author has a gift for recreating these early geologic
epochs and gives in minute detail how geologic processes work
and how geologists "read the rocks" and piece together the
clues that nature has left regarding her past.
In the second part, the "unresting decorative agencies" at
work today on the Cape-Island surfaces are examined. The
results of wind and wave action are well known to anyone
who has waited out a winter's gale near the shore. Here the
geologist can observe within a finite time how these forces
affect themselves on the physiography of the land.
"It is the sea which really draws the map of Cape Cod
and the Islands. Glaciers provided the roughhewn lay of

the land. If we compare maps of these lands drawn at fiftyyear intervals we find that the sea goes at this work with
the fierce dissatisfaction of a self-critical artist. Never has
it made the finished drawing. Instead, it busies itself with
a series of preliminary sketches, adding lines and curves
here and there, extending the sketch in one direction, then
another, changing the outlines and sometimes in a seeming
frenzy, erasing whole sections in one sudden sweep.
We needn't venture to guess at the shape of the finished
picture. The artist has eternity with which to work. In fact,
the sea may well completely erase the last of its sketches in
this region, turn away, and begin a new creation elsewhere."
Mrs. Chamberlain also provides fascinating historical
glimpses into the recent past and the economic struggles of
the early settler. Nature had left pretty poor pickings for
them in mineral wealth but some fortunes were made in
glass, sea-salt and cranberries. However, the Cape had paid
heavily through the years for over-grazing, deforestation and
heavy cultivation and is only today beginning to regain some
of its woodlands.
Appendices to the book include an abbreviated geologic
time-scale, excellent tables for identifying Cape-Island minerals and rocks (exact locations where rocks of a particular
age or composition may be found are given in the text), a
glossary and extensive bibliography (both geological and historical). The inclusion of more detailed maps would have
been helpful in locating some of the places mentioned.
The advent of the National Park on the outer Cape now
guarantees that these beautiful beach and dune areas will be
preserved and we thank the author for providing us with this
excellent and well illustrated guide to these natural wonders.
—Margaret Chaffee
(first published as La Poussiere Cosmique). By
A. Dauvillier. New York, Philosophical Library, 1964. 167
pages. $15.00.
Prof. Dauvillier's book gives an account of that part of
astronomy that can be connected with the inter-planetary,
inter-stellar and inter-galactic medium. The book is divided
somewhat disproportionally between these subjects in the
proportions 75, 15 and 10 per cent.
The author gives many early references in all his chapters
which helps to show that several of our current research
problems were in the minds of scientists 50 or 100 years ago.
For example, Stormer and Birkeland are mentioned for their
pioneer work on the solar wind, Faye's attempt to experimentally simulate comet tails in 1860 is discussed, and terrestrial dust collection is mentioned as far back as 1874.
For the meteorologist the title may be misleading. There
is no discussion of cloud seeding or the possible meteorological effects of extraterrestrial particles. Rather, the book falls
into the general area of astronomy and astrophysics. As a
text in these areas a word of caution is necessary. Some of
Prof. Dauvillier's views and theories are not at the present
time accepted generally. Of course, iconoclastic writings are
not to be cast aside, indeed in many respects they are to
be welcomed in the literature. Nevertheless, for a discussion
of the astronomy of interplanetary and interstellar particles the reader new to the field must bear this fact in mind.
—Gerald S. Hawkins
Cosmic D u s t
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