
of the book covers the record of past climat- 
ic change, beginning with the recent record 
of change and marching back over longer 
and longer time periods in the earth's histo- 
ry. Crowley and North review much of what 
we know and don't know about climatic 
change on time scales of decades, centuries, 
and longer. This is a solid source book with 
an extensive, up-to-date bibliography. 

Without doubt, those who wish to antic- 
ipate future climatic change will be well 
served if they read Paleoclimatology. Future 
trace-gas-induced change could be signifi- 
cantly larger than any change of the last 
10,000 years, and the paleoclimatic record 
may provide the best clues as to how the 
earth's climate system responds to large 
changes in climatic forcing. Crowley and 
North survey the patterns of past change 
with possible future change in mind. The 
record of the past may allow us to unravel 
the patterns and causes of natural decadal- to 
century-scale climatic variability, but this 
natural change may be swamped by human- 
induced climatic change in the future. 
Crowley and North demonstrate that the 
trace-gas-forced change of the future will 
likely be without past analogs. This fact 
means that we will have to rely on models of 
the climate system to assess the temporal and 
spatial patterns of h r e  change. As the 
authors point out, however, the paleocli- 
matic record has a big role to play in im- 
proving and testing thise modeis. * 

The paleoclimatic record is rife with hints 
that the climate system may be more sensi- 
tive to perturbations than the instrumental 
record would suggest. The dominant com- 
ponent of climatic variance over the past 
million years is concentrated in a frequency 
band centered on about 1 cycle per lo5 
years. This component manifests itself as the 
quasi-periodic comings and goings of the ice 
ages and has been linked statistically to the 
small changes in insolation induced by pre- 
dictable changes in the eccentricity of the 
earth's orbit. But, as Crowley and North 
emphasize, we do not yet know how such a 
small perturbation in forcing could have 
such a large impact on the climate system. 
Cmntrast this observation with paleoclimatic 
evidence that variations in solar output as 
small as 0.20% may have generated signifi- 
cant variability in the climatic system. Again, 
this represents a level of radiative forcing to 
which our present generation of climate 
models is relatively insensitive. Other evi- 

that the response to a doubling of atmo- 
spheric trace gases could be a global mean 
surface air warming of 1.5 to 4.5"C. The 
paleoclimate record will be needed to im- 
prove estimates of climate sensitivity. Like a 
good teacher, the paleoclimate record may 
convince us to look more carefully at those 
large changes of the past that are not well 
understood. Like a good textbook, Paleocli- 
matology will serve as a usel l  guide to those 
changes. 

JONATHON T. OVERPECK 
National Geophysical Data Center, 

National Oceanic and 
Atmospheric Administration, 

Boulder, CO 80303 

Graptolites Without Fear 

Graptolites. Writing in the Rocks. DOUGLAS 
PALMER and BARRIE RICKARDS, Eds. Boydell 
Press, Rochester, NY, 1991. xvi, 182 pp., illus., + 
plates. $79. Fossils Illustrated, vol. 1. 

The premise of this first volume of a 
projected new series, Fossils Illustrated, is 
that graptolites are misunderstood. Appar- 
ently, the problem is not so much that 
graptolites are difficult to understand as it is 
that those who have studied this extinct 

group of organisms have not explained the 
morphology and ecology of the fossils in an 
understandable manner for either amateurs 
or professionals. This theme carries through 
the entire volume, accompanied by chapter 
titles as contemporary as today's TV talk 
shows. The informality of "How did they 
live?," 'What was their sex life like?," and 
'What other organisms did they live with?" 
will perk the interest of many, although the 
chapters concerning preservation, classifica- 
tion, evolution, and geologic occurrence 
will be of greater interest to the stratigraphic 
paleontologist. 

The product of "BIG G (the British and 
Irish draptolite Group), Graptolites is an 
attempt to popularize graptolite study 
worldwide but particularly in the United 
Kingdom. The volume includes 14 chapters 
authored and coauthored by 14 specialists 
and 8 appendixes written by many of the 
same. The appendixes deal with problems of 
where to collect graptolites and where to 
find help for identification and give a brief 
biographical sketch of 8 early graptolite 
workers. This section includes directions to 
specific localities, an item that probably will 
irritate professionals and delight amateurs. 
chapter 11 explains collection and prepara- 
tion of specimens in the field and is enter- 
taining with such practical instructions as 
''~oot; and wellingtons will be necessary"-- 
good advice for those in the United King- 
iom, but of much less value for those work- 
ing in Nevada. Most of the book is written 
for the amateur or at least the non-graptolite 
paleontologist, but chapter 5, concerning 
paleoenvironmental adaptations, and appen- 
dix 3, concerning classification to the sub- 
family level, are a little more professionally 
oriented. A glossary and 138 absolutely 
gorgeous illustrations of a variety of grapto- 
lite species and their structures complete the 
book. 

This volume is pleasant reading and a 
good review of graptolites. It will not add 
much that is new to the paleontologic liter- 
ature, but it succeeds in demonstrating that 
graptolites are understandable, even inter- 
esting fossils, and all of this in spite of an 
almost complete lack of knowledge concern- 
ing the soft parts that engineered these 
extinct Paleozoic structures. Predation or 
competition with the early jawed fishes is 
suggested as a cause for their extinction, but 
this idea is based more on the appearance of 
the more mobile, biting vertebrates at ap- 

dence suggests that the climate system can The helical growth spiral of Monograpt,,s proreus, proximately the same time as the extinction 
jump, in a matter of centuries and without Llandovery, Silurian, Germany. The spirally of graptolites than it is on substantive evi- 
large changes in forcing, between signifi- coiled colony is flattened on the bedding plane as dence. The idea is not seriously considered. 
cantly different stable modes. a silvery chlorite film on black shale and is also similarly, a previous report of graptolites 

stretched in a direction from top right to bottom The greenhouse debate centers on the left as a result of the of the rock that survived into the Permian of China is 
sensitivity of the climate system to future during folding by forces operating to that dismissed. 
trace-gas forcing. Climate models suggest direction. [From Graptolites: Writing in the Rock]  The 138 illustrations (labeled "plates" but 

16 AUGUST 1991 BOOK REVIEWS 805 



referred to as "figures" in the text) demon- 
strate most of the important graptolite mor- 
phology and are the real strength of the 
book. Such features as details of the prosic- 
ula, metasicula, and crossing canals and oth- 
er structures rarely preserved on most spec- 
imens are shown in splendid scanning 
electron micrographs. The book includes 
almost everything that is important for a 
general understanding of graptolites and 
with its fine illustrations will be useful for 
those who are instructing students or who 
are just collecting fossils. 

DAVID L. CLARK 
Department of Geology and Geophysics, 

University of Wisconsin, 
Madison, WI 53706 

Approachable Immunology 

ceptor families, and immunity to malaria 
L o t h e r  nice teaching aid is the availabilitv " 
of a moderately priced slide set of the figures 
from the book. 

Aimed primarily at medical students, this 
comprehensive, balanced, and approachable 
presentation will provide both medical stu- 
dents and Ph.D. candidates with an excellent 
foundation in immunology. The book is not 
so comprehensive as to scare them off, but 
there is enough substance to convey an 
understanding and appreciation of the im- 
mune system. An essential but often missing 
component of immunology textbooks is the 
clear establishment of the connection be- 
tween the immune system and clinical med- 
icine. Section 4, which focuses on the role of 
the immune system in defense against 
pathogens and on diseases caused by abnor- 
malities in the immune system, firmly estab- 
lishes this link. 

Cellular and Molecular Immunology. ABUL K. 
ABBAS, ANDREW R. LICHTMAN, and JORDAN S. 
POBER. Saunders, Philadelphia, PA, 1991, xii, 
417 pp., illus. Paper, $26.95. Supplementary slide 
set, $250. 

The major challenge facing the immune 
system is similar to that faced by the writer 
of a textbook on the subject: a constantly 
changing environment. The last 10 years 
have seen an explosion in our knowledge of 
the workings of the immune system, with 
many of the mysteries of the complex cellu- 
lar and molecular interactions finally begin- 
ning to be elucidated. This explosion of 
information has made it difficult to find an 
introductory textbook on immunology that 
is both up-to-date and of high quality. The 
publication of this book has solved that 
problem, at least for the near future. 

The key attribute of this book is the clarity 
and conciseness with which it presents this 
complex and abstruse field. Text and figures 
are well coordinated, and the figures are 
outstanding, presenting the information 
clearly and simply but still conveying the 
essence of the experiments. 

The text, comprising 19 chapters, is divid- 
ed into four sections: Introduction to Im- 
munology; Lymphocyte Specificity and Ac- 
tivation; Effector Mechanisms of Immune 
Responses; and Immunity in Defense and 
Disease. Each chapter has four to six subsec- 
tions, including a summary and about a 
dozen key references. Informational boxes 
are included to provide important or note- 
worthy background information on diverse 
aspects of immunological research that are 
crucial for understanding modern immunol- 
ogy but that fall between the cracks in many 
courses. A sampling of the topics found in 
these boxes are CD-molecule nomenclature, 
hybridomas, transgenic mice, cytokine re- 

How does this book compare to those 
already in use? In my opinion, it is the best 
available textbook of immunology for med- 
ical and research-oriented graduate students. 
The popular Essential Immunology by Roitt, 
the seventh edition of which was published 
in 1991, is also thoroughly illustrated, but it 
is less comprehensive and is better suited for 
undergraduates. On the other hand, the 
excellent Fundamental Immunology, edited by 
William Paul, is very comprehensive, with 
each of the chapters written by a leading 
expert, but is more suitable for advanced 
students. Molecular and Cellular Immunology 
fills a gap between these two extremes. I t  is 
a scholarly work that gives substantive ac- 
counting of current immunology in a way 
that is ideally suited for a medical graduate 
student's first exposure to the subject. 

PAUL M. ALLEN 
Department of Pathology, 

Washington University School of Medicine, 
St. Louis, MO 63110 

Books Received 

Console and Classify. The French Psychiatric Pro- 
fession in the Nineteenth Century. Jan Goldstein. Cam- 
bridge University Press, New York, 1991. xiv, 414 pp., 
illus. Paper, $18.95. Reprint, 1988 ed. 

Contemporary Constructions of the Child. Essays 
in Honor of William Kessen. Frank S. Kessel, Marc H. 
Bornstein, and Arnold J. Sameroff, Eds. Erlbaum, Hills- 
dale, NJ, 1991. m i ,  323 pp., illus. $49.95. 

Contemporary Electroanalytical Chemistry. Ari 
Ivaska, Andrzej, Lewenstam, and Rolf Sara, Eds. Ple- 
num, New York, 1990. x, 458 pp., illus. $120. From a 
conference, ~urku-kbo,  Finland, June 1988. 

Contraception and Mechanisms of Endometrial 
Bleeding. C. D'Arcangues et al., Eds. Published for the 
World Health Organization by Cambridge University 
Press, New York, 1991. xii, 547 pp., illus. $130. Scien- 
tific Basis of Fertility Regulation. From a symposium, 
Geneva, Nov. 1988. 

Electronic Circuits. Design and Applications. U. 
Tiem and Ch. Schenk with E. Schmid. Springer-Verlag, 
New York, 1991. xiv, 928 pp., illus. $49. Translated 
from the German edition (Berlin, 1990). 

The Estate of Social Knowledge. JoAnne Brown 
and David K. van Keuren, Eds. Johns Hopkins Univer- 
sity Press, Baltimore, MD, 1991. mi i i ,  266 pp. $39.95. 
Johns Hopkins Symposia on Comparative History, 19. 
From a summer institute, Stanford, CA, 1986. 

Evolution and a Creator? Graham Beale. Clinical 
Press, Bristol, U.K., 1991 (distributor, Gazelle, Lan- 
caster, U.K.). xii, 90 pp., illus. Paper, £9.95. 

The Evolution of Homo erectus. Comparative An- 
atomical Studies of an Extinct Human Species. G. Philip 
Righunire. Cambridge University Press, New York, 
1991. xii, 260 pp., illus. $44.50. 

The Evolution of Parental Care. T. H .  Clutton- 
Brock. Illustrations by Daiila Scott. Princeton University 
Press, Princeton, NJ, 1991. xiv, 352 pp. $49.50; paper, 
$19.95. Monographs in Behavior and Ecology. 

Hunter-Gatherers. Archaeological and Evolutionary 
Theory. Robert L. Bettinger. Plenum, New York, 1991 
xviii, 257 pp., illus. $35. Interdisciplinary Contributions 
to Archaeology. 

The Idea of Wilderness. From Prehistory to the Age 
of Ecology. Max Oelschlaeger. Yale University Press, 
New Haven, CT, 1991. xiv, 477 pp. $29.95. 

Inborn Errors of Metabolism. Jiirgen Schaub, Fran- 
qois Van Hoof, and Henri L. Vis, Eds. Raven, New 
York, 1991, xx, 298 pp., illus. $62. Nest16 Nutrition 
Workshop Series, vol. 24. From a workshop, Brussels, 
Belgium, Sept. 1989. 

Life in the Shadow. Living with Cancer. Bill Soiffer. 
Chronicle Books, San Francisco, CA, 1991. 191 pp. 
$18.95. 

Physiological Aspects of Digestion and Metabo- 
lism in Ruminants. T. Tsuda, Y. Sasaki, and R. Ka- 
washima, Eds. Academic Press, San Diego, CA, 1991. 
m i ,  770 pp., illus. $85. From a symposioum, Sendai, . A 

Japan, Aug: 1989. 
Plant Life Under Oxygen Deprivation. Ecology, 

Physiology, and Biochemistry. M. B. Jackson, D. D. 
Davies, and H. Lambers, Eds. SPB Academic Publish- 
ing, the Hague, The Netherlands, 1991. xii, 326 pp., 
illus. $75. 

Postimplantation Mammalian Embryos. A Practi- 
cal Approach. A. J. Copp and D. L. Cocroft, Eds. IRL 
(Oxford University Press), New York, 1991. xxii, 357 
pp., dlus. Spiral bound, $82; paper, $55. Practical Ap- . > 

pioach Seriis. 
A Practical Guide to Behavioral Research. Tools 

and Technym. Barbara Sommer and Robert Sommer. 
3rd ed. 0 ord Umvers~tv Press. New York. 1991. xvi. 
362 pp.,illus. $39.95; piper, $i9.95. 

Single Variable Calculus. James Stewart. 2nd ed. 
Brooks/Cole. Pacific Grove. CA. 1991. xviii. 737 DP.. . ' . L A  . 
illus. $47.25: 

Steroids Made It Possible. Carl Djerassi. American 
Chemical Society, Washington, DC, 1990. xxiv, 205 p 
illus. $24.95. Profiles, Pathways, and Dreams. Autogi; 
ographies of Eminent Chemists. 

Stress, Coping and Disease. Philip M. McCabe et 
at., Eds. Erlbaum, Hillsdale, NJ, 1991, xvi, 280 pp., 
illus. $39.95. Stress and Coping. From symposium, 
Miami, FL, 1988. 

Sunsets, Twilights, and Evening Skies. Aden and 
Mariorie Meinel. Cambridge Universiw Press, New 
York, 1991. x, 163 pp., illus., + plates. $44.50;~aper, 
$19.95. Reprint, 1983 ed. 

Sweat of the Sun, Tears of the Moon. A Chronicle 
of an Incan Treasure. Peter Laurie. Atheneum (Mac- 
millan). New York. 1991. viii. 307 DD. $19.95. 

~ e & n o l o ~ ~  and ~conomics. Piiers Commemorat- 
ing Ralph Landau's Service to the National Academy of 
Engineerin H. Dale Langford, Ed. National Academy 
Press, Wasfington, DC, 1991. vi, 128 pp., illus. $19. 
From a symposium, Washington, DC, April 1990. 

Temporal Control of Drug Delivery. William J. M. 
Hrushesky, Robert Langer, and Felix Theeuwes, Eds. 
New York Academ of Sciences, New York, 1991. xviii, 
641 pp., illus. CloX or paper, $160. Annals of the New 
York, Academy of Sciences, vol. 618. From a conference, 
New York, Feb. 1990. 

True Nutrition, True Fitness. Jerrold Winter. Hu- 
mana, Clifton, NJ, 1991. x, 419 pp. $19.95. 

Tuva or Bust! Richard Feynman's Last Journey. 
Ralph Leighton. Norton, New York, 1991. 259 pp., 
illus. $19.95. 

Unfinished Conversations. Mayas and Foreigners 
Between Two Wars. Paul Sullivan. University of Califor- 
nia Press, Berkeley, 1991. xxviii, 269 pp., illus. Paper, 
$12.95. Reprint, 1989 ed. 

Unlocking the English Language. Robert Burch- 
field. Hill and Wang (Farrar, Strus, and Girow), New 
York, 1991. xu, 202 pp. $18.95. Essa s on lexicography 
and grammar by a former editor of J e  Oxford English 
dictionaries. 
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