known work on culture of plant cells
from single parenchymal cell to plant
could have occupied less space—miss-
ing from it is mention of the work on
wild carrot. Elsewhere the free use of
“new language” with its implications
of rigor does little to increase the sig-
nificance of some of the difficult-to-
interpret experiments described.

EuGENE BELL
Department of Biology,
Massachusetts Institute of Technology,
Cambridge

Hymenoptera

Trap-Nesting Wasps and Bees. Life His-
tories, Nests, and Associates. KARL V.
KROMBEIN. Smithsonjan Press, Washing-
ton, D.C., 1967. 576 pp., illus. $12.50.

This thick volume is a detailed com-
pendium of results obtained from the
author’s zealous use of trap nests to ex-
pose the home lives of 75 species of
predaceous wasps, 43 nonparasitic bees,
and 83 associated parasites and pred-
ators. The host insects are dealt with
systematically in the order of their ap-
pearance in the catalog of North Amer-
ican Hymenoptera (U.S. Dept. Agr.
Monogr. No. 2, 1951). The arthropod
parasites and predators are listed in the
discussions of the species they attack
and then are discussed systematically
and in more detail in the last third of
the book. The principal nest associates
included are mites, beetles, flies, and
parasitic Hymenoptera.

Krombein’s systematic bent is clearly
shown in the careful organization and
meticulousness of his studies. No other
American work dealing with the find-
ings of one man in the field of Hy-
menoptera biology can compare with
this one in completeness and richness
of detail. It is a great tribute to the
author’s dedication and organization
that he was able to keep such a re-
markable series of studies in high gear
for 14 years in the midst of his busy
and productive career as systematist and
curator of aculeate Hymenoptera at the
National Museum.

By now it should be apparent that
the book is not written to attract the
casual reader or to serve as a spring-
board for profound generalizations or
flights of philosophical fancy. It is pri-
marily an accumulation of facts on life
history, nesting behavior, and biotic
relationships. It is old-fashioned nature
study, but prepared in an unusually sys-
tematic and painstaking fashion. It can-
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not be said that this book fills the gap
in our basic knowledge of aculeates, but
it provides one of the most solid build-
ing blocks we have. The many active
students of aculeate Hymenoptera will
find it invaluable as a reference work.
I would hope that the philosophically
minded investigator will study Krom-
bein’s pages carefully to obtain the kind
of documentation needed for meaning-
ful generalizations on insect ecology
and ethology.

Among the more enjoyable features
of the book are the excellent illustra-
tions (mostly photographic) of nests and
their contents. Details of nest architec-
ture, prey or pollen storage, egg
placement, cocoon structure, and the
intimate roles of parasites are well por-
trayed.

G. E. BoHART
Entomology Research Division,
U.S. Department of Agriculture,
Logan, Utah

Particles in Suspension

Aerosol Science. C. N. Davies, Ed. Aca-
demic Press, New York, 1966. 486 pp.,
illus. $10.50.

According to the editor of this book,
“it seemed a good idea to assemble a
group of research workers who could
write authoritative chapters on branches
of aerosol science which were, or were
going to be, of particular interest.” He
also emphasizes that some of the more
advanced knowledge has been rather in-
accessible. Aerosol Science is the re-
sult. It consists of 12 review articles or
chapters which discuss the behavior and
properties of suspensions of particles
(both liquid and solid) in gases from a
fundamental point of view. No attempt
is made to cover the entire field.
For example, there is no chapter on
sedimentation in general, although chap-
ters on deposition from moving aero-
sols and on light scattering are included.
There are about 950 references, some
as recent as 1965, which markedly con-
tribute to the value of the book.

The chapter on the generation and
use of monodisperse aerosols is unique
and will be especially useful to those
undertaking research or testing with
aerosols. Monodisperse aerosols are
those in which the particles are all
nearly the same size. The next two
chapters deal with two very funda-
mental aspects of aerosols, namely
coagulation and electrical behavior. The
subjects have been reviewed many times,

but these up-to-date reviews are very
well done. The chapter entitled Elec-
tric Charge and Radioactivity of Nat-
urally Occurring Aerosols represents a
strange departure from the material in
the rest of the book, since it deals
with geophysics rather than with the
fundamental behavior of gas-borne par-
ticles. Also, it deals with a very limited
aspect of the particles in the earth’s
atmosphere, and there are no other
chapters dealing mainly with geophys-
ics. Three reviews deal with photo-
phoresis, thermophoresis, and diffusio-
phoresis, respectively, and again, as in
the chapter on aerosol production, ful-
fill the editor’s aim of supplying not-
readily-available information. The sub-
ject matter is very closely interrelated,
and as so often happens in books writ-
ten by many authors, there is some
overlapping of the material treated.
Photophoresis can be defined as the mo-
tion of gas-borne particles resulting from
their illumination by a beam of light.
Thermophoresis is motion as a result of
the presence of a thermal gradient in
the gas, and diffusiophoresis is motion
as a result of a composition gradient.
Two chapters on filtration are largely
fairly conventional discussions of fil-
tration theory, especially with regard
to fiber filters. Again there is some
overlap of material, but the section on
the theory of membrane filters is es-
pecially welcome. Hodkinson’s review
of the optical measurement of aero-
sols is again a departure from the trend
of much of the book, since the em-
phasis here is on particle size determina-
tion. However, it is one of the best
discussions of both the usefulness and
the limitations of this application of
light scattering (and extinction) that I
have read. The editor was particularly
successful in fulfilling his stated aims
in the chapter on adhesion of particles.
This subject is very important with re-
gard to particle collection and surface
contamination, and pertinent informa-
tion is widely scattered through the
literature. The book concludes with a
useful but hardly unique review of dep-
osition from moving aerosols.

In summary, several of the chapters
do consist of the reviews of material
that it is often awkward to obtain, and
the book is highly recommended to sci-
entists and engineers concerned with
some of the more fundamental aspects
of aerosol science and technology.

RicHARD D. CADLE
National Center for Atmospheric
Research, Boulder, Colorado
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