access to a vast historical literature hitherto
little known to Western historians of sci-
ence; and to convince us that the Scientific
Tradition is not the perquisite of the West.

Needham is among the last of the poly-
maths. Witty, confident, and masterful, en-
tertaining, idiosyncratic, but above all
broadly informed, he majestically guides us
through a great metropolis of knowledge,
from the Greek and Roman classics to the
medical tracts of Moorish Spain, to Vedic
sources, and through the early discoveries of
late Medieval Europe. We are borne along
by his enthusiasm for the subject and by his
affection for the Chinese and their civiliza-
tion. .

The present volume is the first part of the
section of the series dealing with botany.
(The section is to be completed later by
Georges Métaillé.) The volume starts with a
summary exposition of the vegetation, cli-
mate, and soils of China, which is followed
by a section that recounts the ancient devel-
opment of floristic and ecological plant ge-
ography in China and another that extols
Chinese botanical terminology and nomen-
clature. The main theme is then embarked
upon, which is a commentary on the Chi-
nese historical botanical references and
monographs from their origins in and be-
fore the fourth pre-Christian century. The
account of how the Chinese grasped, and
described in a manner that can still be
appreciated, the relationship between soils
and the landscape on a local as well as
regional basis helps explain how they
evolved intensive yet sustainable forms of
land-use that have survived for more than
2000 years. Needham’s accounts of mono-
graphs on useful and ornamental plants,
including citrus fruits, bamboos, and chry-
santhemums, and the last section, in which
he reviews the very early Chinese knowledge
of natural pesticides and biological control,
document the astonishing diversity of uses
to which the Chinese have put their flora.
During the European Dark Ages agricultur-
al and horticultural techniques were bur-
geoning in China. Inevitably, nomenclatural
defects are frequent in the text, and the
author’s limited knowledge of the natural
history of the plants he mentions shows
through at times; but nowhere does this
detract from the usefulness of the work or
limit it as means of access to Chinese
sources.

Needham’s work may at present be re-
garded as arcane, but I am confident that as
the eastern nations reestablish their ascend-
ancy in the civilized world, so his gargan-
tuan enterprise will prove fundamental to
our understanding of their success. Need-
ham is a worthy successor to Li Shih-Chen,
“prince of pharmacists,” whose 16th-centu-
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ry Great Pharmacopoeia, described by

Needham as “a pandectal treatise on miner-

alogy, metallurgy, mycology, botany, zoolo-

gy, physiology and other sciences,” is only
now surpassed.

PETER SHAW ASHTON

Arnold Avborvetum,

Harvard University, Cambridge, MA 02138

Kimberlite Geology

Kimberlites. Mineralogy, Geochemistry, and Pe-
trology. ROGER H. MITCHELL. Plenum, New
York, 1986. xviii, 442 pp., illus. $65.

Before about 1970, the study of kimber-
lites and their included diamonds and ultra-
mafic xenoliths was pursued by only a few
investigators. Interest in these topics has
since mushroomed, as has the number of
kimberlite-related publications. The nonspe-
cialist now needs a guide to get started in the
kimberlite world. Roger Mitchell has under-
taken the task of writing such a guide and in
this book has provided a comprehensive
review of virtually all aspects of kimberlite
geology, including morphology, emplace-
ment, mineralogy, mineral and whole rock
chemistry, tectonic setting, and petrogene-
sis. The book deals only with kimberlites
and does not cover accidental inclusions,
notably mantle nodules and diamonds, as
did Barry Dawson’s Kimberlites and Their
Xenoliths (1980). Because Mitchell provides
a more thorough and updated treatment of
kimberlites, his volume may replace most of
the kimberlite section of Dawson’s book.

The book is well written and amply illus-
trated with line drawings in the sections on

. kimberlite morphology, distribution, occur-

rence, and tectonic setting. Outcrop photos
of kimberlite features would have been a
welcome addition, despite the fact that
many kimberlite exposures are unimpres-
sive. In the mineralogy and geochemistry
portions Mitchell provides many data tables,
representing  analyses from well-docu-
mented, typical, or unusual occurrences. In-
cluded in these sections are numerous useful
plots of chemical data illustrating the chemi-
cal trends or other features described in the
text. Unfortunately, some of the photomi-
crographs of kimberlite textures are of poor
quality.

In the preface Mitchell states, “This book
is intended to be informative to the neo-
phyte while being of lasting value to the
specialist.” He accomplishes both of these
objectives, for even kimberlite researchers
can turn to this book to learn about topics
outside their immediate specialty. There are,
however, a number of small flaws in the

book that will be apparent to those familiar
with the details of specific topics. Aside
from typographical errors and obvious mis-
statements, such as referring to the two
strike directions of kimberlite dikes in Leso-
tho as WNW and ESE, there are misinter-
pretations or misquotations of some works.
Given the extensive list of references (34
pages) that Mitchell had to read and assimi-
late, such errors are understandable and
should not matter to most readers.

Mitchell presents his characteristically
conservative approach to kimberlite classifi-
cation, even to the point of suggesting that
some of the well-known micaceous kimber-
lites (for example, Roberts Victor, Bells-
bank) might be better classified as a distinct
rock type, namely, “orangite.” This does not
detract substantially from the value of the
book but should indicate to the reader that
interpretations and viewpoints in other por-
tions of the book may be equally conserva-
tive and not generally accepted. In addition,
the treatment of conclusions is uneven.
Where Mitchell feels strongly about a given
topic (for example, the definition of “kim-
berlite”), the conclusions are strongly stated.
Where he is less personally involved (for
example, on the tectonic setting of kimber-
lites), the conclusions are weak or nonexis-
tent.

Generally, though, Mitchell attempts to
synthesize the available observations and
reconcile conflicting models. For example,
after the description of diatreme structures
and the opposing fluidization and hydrovol-
canic models for their origin, he presents
Clement’s model incorporating both mecha-
nisms and introduces his own modifica-
tions; the result is an explanation that he
believes fits most of the available data.

Overall, this is an excellent book. Re-
searchers working in kimberlites should find
it a useful reference, and it will serve as a
good introduction to the field for those just
starting out.

DANIEL ]J. SCHULZE

Department of Geological Sciences,
QOuneen’s University,

Kingston, Ontario, Canada K7L 3N6

Planetary Evolution

Atmospheres and lonospheres of the Outer
Planets and Their Satellites. SusuiL K.
ATREYA. Springer-Verlag, New York, 1986. xiv,
224 pp., illus. $69.50. Physics and Chemistry in
Space, vol. 15.

This book summarizes current knowledge
of the atmospheres and ionospheres of the
outer planets. Although the visits of Pioneer
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and Voyager have greatly increased our un-
derstanding of the outer solar system, there
are many questions still unanswered and a
host of scientists independently searching
for answers.

The book is best described as a topical
review. The breadth of the topic has forced
the author to limit associated reference cita-
tions to the areas of planetary photochemis-
try and, to a lesser extent, atmospheric ther-
modynamics. The sections on the photo-
chemistry of Jupiter, Io, and Titan are par-
dcularly interesting and fairly complete.
Radiative transfer and occultation measure-
ment techniques are also discussed. Less
satisfying and complete are the treatment of
particle impact processes and discussions of
the energetics of the thermospheres of the
outer planets. One particular shortcoming is
the lack of discussion of the Voyager infra-
red data analysis in the context of outer
planet cloud physics.

The material in the book is reasonably up
to date and includes preliminary results of
the recent Voyager-Uranus encounter. The
book contains some personal conjectures,
for instance in the discussions of electro-
glow, the Saturn thermal structure, and the
upper atmospheric heating at Jupiter from
charged particle impact, without sufficient
caveat to the reader who is new to the field.
This detracts little from the strength of the
book, which is in its excellent review of
photochemical processes at the outer plan-
ets. The book serves as a readable introduc-
tion to this area of research for both trained
atmospheric scientists and graduate stu-
dents. It is not particularly useful as a gradu-
ate textbook, however, because of its rather
terse treatment of the basic chemistry and
physics of planetary atmospheres. It pro-
vides a fascinating look at the chemical
systems of the outer planets with an eye to
where it all began. Anyone interested in the
evolution of our solar system will want to
read it.

J. H. WATITE, JRr.

Space Science Laboratory,
NASA Marshall Space
Flyght Center,
Huntsville, AL 35812
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The Beauty of Fractals. Images of Complex Dy-
namical Systems. H.-O. Peitgen and P. H. Richter.
ggringcr-Vcrlag, New York, 1986. xii, 199 pp., illus.
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Beyond the Quantum. Michael Talbot. Macmillan,
New York, 1986. xvi, 240 pp., illus. $18.95.

Biochemistry of Sulfur. Ryan J. Huxtable with a
contribution by W. Mark Lafranconi. Plenum, New
York, 1986. xiv, 445 pp., illus. $52.50. Biochemistry of
the Elements, vol. 6.

Chemical Carcinogens. Some Guidelines for Han-
dling and Disposal in the Laboratory. M. Castegnaro and
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E. B. Sansone. Springer-Verlag, New York, 1986. x, 97
pp., illus. Paper, $15.

Chemical Mediators of Inflammation and Im-
munity. Stanley Cohen ez al., Eds. Academic Press,
Orlando, FL, 1986. x, 353 pp., illus. $39.95. Based on a
symﬁosium, Hamamatsu, Japan, Aug. 1983.

Chemical Processing with Lasers. Dicter Biuerle.
Springer-Verlag, New York, 1986. x, 245 pp., illus. $39.
Springer Series in Materials Science, vol. 1.

Chemical Signals in Vertebrates 4. Ecology, Evo-
lution, and Comparative Biology. David Duvﬂ: Diet-
land Miiller-Schwarze, and Robert M. Silverstein, Eds.
Plenum, New York, 1986. xii, 742 pp., illus. $95. From
a conference, Laramie, WY, July 1985.
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George W. Hynd, Eds. Academic Press, Orlando, FL,
1986. 2 vols. Vol. 1, Theory and Research. xvi, 246 pp.,
illus. $34.50; paper, $21.95. Vol. 2, Clinical Practice.
xvi, 325 pp., illus. $41.50; paper, $21.95. Perspectives in
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DNA Tumor Viruses. Control of Gene Expression
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Phillip A. Sharp, Eds. Cold Spring Harbor Laboratory,
Cold Spring Harbor, NY, 1986. xx, 620 pp., illus. Paper,
$75. Cancer Cells, 4. Based on a meeting, Cold Spring
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Dopaminergic Systems and Their Regulation. G.
N. Woodruff, J. A. Poat, and P. J. Roberts, Eds. VCH,
New York, 1986. xvi, 501 pp., illus. $119.50. Satellite
Symposia of the [TUPHAR 9th International Congress of
Pharmacology (Southampton, U.K., Aug. 1984).

The Encyclopedia or Climatology. John E. Oliver
and Rhodes W. Fairbridge, Eds. Van Nostrand Rein-
hold, New York, 1986. xviii, 986 pp., illus. $89.95.
Encyclopedia of Earth Sciences Series, vol. 11.

Engineering Materials 2. An Introduction to Mi-
crostructures, Processing and Design. Michael F. Ashby
and David R. H. Jones. Pergamon, New York, 1986. x,
369 pp., illus. $38.50; paper, $13.50. International
Series on Materials Science and Technology, vol. 39.

Engineering Optics. Keigo Iizuka. 2nd ed. Springer-
Verlag, New York, 1987. xvi, 489 pp., illus. Paper,
$37.50. Springer Series in Optical Sciences, vol. 35.

Environmental Tobacco Smoke. Mcasuring Expo-
sures and Assessing Health Effects. Committee on Pas-
sive Smoking, National Research Council. National
Academy Press, Washington, DC, 1986. xiv, 337 pp.,
illus. Paper, $19.95.

The Enzymes. Vol. 17, Control by Phosphorylation.
Part A, General Features, Specific Enzymes (I). Paul D.
Boyer and Edwin G. Krebs, Eds. 3rd ed. Academic Press,
Orzmdo, FL, 1986. x, 612 pp., illus. $89.

Enzymes of Lipid Metabolism Il. Louis Freysz et al.,
Eds. Plenum, New York, 1986. xvi, 853 pp., illus. $115.
NATO Advanced Science Institutes Series A, vol. 116.
From a symposium, Strasbourg, France, Oct. 1985.

The Epididymis, Sperm Maturation and Fertilisa-
tion. T. G. Cooper. Springer-Verlag, New York, 1986.
xvi, 281 pp., illus. $69p.

Essays in Human Sociobiology, vol. 2. Jan Wind
and Vernon Reynolds, Eds. Free University, Brussels,
1986 (distributor, European Sociobiological Society,
Free University, Amsterdam). xvi, 253 pp., illus. Paper,
D fl. 55; pocket edition, D.fl. 45. V.U.B. Study Series,
26. Based on a meeting, Brussels, Dec. 1983.

Estuarine Variability. Douglas A. Wolfe, Ed. Aca-
demic Press, Orlando, FL, 1986. xiv, 509 pp., illus.
$42.50. From a conference, Durham, NH, July 1985.

The Evolution of Insect Life Cycles. Fritz Taylor
and Richard Karban, Eds. Springer-Verlag, New York,
1986. x, 287 pp., illus. $58. Proceedings in Life Sciences.
Based on a symposium, Hamburg, F.R.G., Aug. 1984.

Fifth International Sakharov Hearing Proceed-
ings. (London, April 1985.) Allan Wynn, Martin De-
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x, 214 pp. Paper, £5.95.
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American Economy. Christine Prescott-Allen and Rob-
ert Prescott-Allen. Published with support from the
World Wildlife Fund and Philip Morris EI)nco rated by
Yale University Press, New Haven, CT, 1986. xvi, 529
pp., illus. $62.

Fish Aquaculture. Technology and Experiments.
Christoph Meske. Pergamon, New York, 1985. x, 237
pp., illus. $53; paper, $33. Edited and translated from
the German edition (Stuttgart, 1973) by Frederick Vo%.

Fjords. Processes and Products. James P. M. Syvitski,
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