transfinite numbers. At this point, a
breathing spell is offered with a rather
trivial chapter on logic. But the author
returns shortly to serious mathematics
with a discussion of various topics in
topology. Abstract algebra is then in-
troduced, with an aside on the esthetics
of mathematical symmetry, and this is
followed by a discussion of infinite
series. The foundations and essentials
of mathematics are examined in the
concluding chapters.

Although there is some new material,
presented rather pleasantly, one has the
impression that he has seen most of this
before in some other popular treatment
of mathematics. In addition, there are
other failings; these include a very de-
tailed table of contents that promises
more than it delivers and several errors,
some rather serious. Thus, the explana-
tion of when one class has a greater
transfinite number than another class
(page 58) omits a crucial clause, and
the -discussion of bracketing in infinite
series (page 126) is slightly misleading.
Finally, I wonder how insulted the peo-
ple at the University of North Carolina
will be by his statement that extra-
sensory perception is investigated there,
instead of at neighboring, rival Duke.

PHILIP RABINOWITZ
Weizmann Institute of Science,
Rehovoth, Israel, and National
Bureau of Standards, Washington, D.C.

Fresh-Water Biology. Henry Baldwin
Ward and George Chandler Whip-
ple. W. T. Edmondson, Ed. Wiley,
New York; Chapman and Hall,
London, ed. 2, 1959. xx 4 1248 pp.
Illus. $34.50.

Perhaps no field and laboratory
identification manual in the English
language has been so widely used as
the original edition (1918) of “Ward
and Whipple.” Our knowledge of fresh-
water invertebrates has increased so
markedly, however, especially during
the past 25 years, that this complete
revision is long overdue. The general
organization of the first edition has
been followed; that is, each chapter is
written by a specialist and is devoted
to a particular taxonomic group. The
material consists mainly of illustrated
keys to those fresh-water forms found
north of the Rio Grande. Beyond in-
troductory remarks, little space is usu-
ally devoted to a consideration of the
biology of the groups discussed. De-
pending on the complexity of the group
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and the degree to which it is known
in North America, each key is usually
carried to either genus or species. The
former situation, for example, applies
to the Protozoa, Bacteria, Fungi, most
of the Algae, Nemata, Rotifera, In-
secta, Acari, and Bryophyta. The latter
arrangement includes such groups as
the Myxophyceae, Porifera, Gastro-
tricha, Bryozoa, Tardigrada, Oligochae-
ta, Hirudinea, Crustacea, and com-
mon vascular plants.

Most of the 46 chapters contain
many fresh illustrations, but for the
Rhizopoda, Actinopoda, Porifera,
Nemata, Oligochaeta, Hirudinea, Cla-
docera, and Mollusca the majority of
the illustrations are those of the first
edition (reproduced, apparently, from
the old, worn plates). There are no
halftones.

Although the editor, W. T. Edmond-
son, has done a good job of reconcil-
ing the inequalities in style, emphasis,
illustration, and conviction of the con-
tributors, there are important differ-
ences in the level of usefulness of the
various presentations.

Many readers will be disappointed
to find that vertebrates and internal
parasites are not included, but, on the
other hand, new and excellent chapters
on the Fungi, Tardigrada, Polychaeta,
and Bryophyta have made their ap-
pearance. In addition, the chapters on
aquatic insects have been greatly ex-
panded, although they no longer include
terrestrial adult forms having immature
aquatic stages. Other taxonomic groups
given greatly revised and expanded
treatment are Bacteria, Algae, Proto-
zoa, Gastrotricha, phyllopods, Ostra-
coda, Copepoda, Malacostraca, Acari,
and rooted aquatics. The brevity of
the final chapter, on “Methods and
equipment,” however, is regrettable.
There appear to be very few typo-
graphical errors.

The editor has been intentionally
conservative in making up the index,
but many biologists will feel that this
is a serious error. The following terms,
for example, are used in the text and
keys but are not to be found in the
index: birotulate, cingulum, crawling
water beetles, microsclere, operculum,
paralabial plate, theca, trichocyst, tro-
chus, water tiger, and whirligig beetle.

Although specialists will disagree on
matters of emphasis and taxonomy,
there will be no argument as to the
care and labor involved in the prepara-
tion of this book. Edmondson has done
aquatic biology a great service in pro-
viding direction and stimulus for 50

other specialists in the preparation of
the compilation, and in editing their ef-
forts. '

The high price is most unfortunate.
Undoubtedly much of the cost is a
reflection of the complicated (some-
times wastefully complicated) format.

ROBERT W. PENNAK
Department of Biology,
University of Colorado
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