BOOK REVIEWS

Uncovering Coelophysis

The Little Dinosaurs of Ghost Ranch. EDWIN
H. COLBERT. Columbia University Press, New
York, 1995. xiv, 250 pp., illus. $29.95 or £21.50.

In the present era of “dinomania” this work
provides a very different sort of dinosaur
book, written by one of the world’s author-
ities on fossil amphibians and reptiles. Ed-
win H. Colbert, emeritus curator of verte-
brate paleontology at the American Muse-
um of Natural History and currently associ-
ated with the Museum of Northern
Arizona, tells the story of a bipedal, two-
meter-long, carnivorous “dinosaur” from
Late Triassic age rocks of New Mexico.
Starting with his fortuitous discovery of a
mass of bones at Ghost Ranch in 1947,
Colbert develops in considerable detail how
we have come to know the beast, Coelophy-

often tedious), anatomically studied (with
meticulous detail), and placed in the broad-
er context of dinosaurian evolution (taxo-
nomic and systematic analysis). Colbert’s
discussion also branches into interpretations
of how the original animals met their deaths
and were buried, their ecology, including
“contemporaries and competitors,” and the
overall evolutionary role of the larger group
to which Coelophysis belongs, from whence
it sprang and to what it gave rise.

In short, this small, elegant book is really
a layperson’s primer on the epistemology of
paleontology, explaining exactly what it is
that paleontologists do, not as mere collec-
tors but as students of fossil remains. At
times the discussion necessarily becomes
quite technical, but Colbert does his best in
avoiding technical jargon as much as possi-
ble; he does not lose the reader’s interest or

(in those days we used white shellac thinned with alcohol). Then . . . Japanese rice paper was applied to
the bone surface and treated with soft brushes dipped in shellac. When the preservative was dry . . . a
heavy bandage of burlap dipped in plaster of paris was . . . pressed onto the paper-covered bone . . ..
After the plaster was dry we cut under the fossil to free it from the rock, turned it over, cleaned the bottom
of the specimen, and applied rice paper and plaster. Finally a straight juniper branch . . . was plastered
against the specimen to give it added strength.”” Left, capping the bones with plaster; right, a block ready
for transport. [From The Little Dinosaurs of Ghost Ranch]

sis bauri, that these bones represent.
Popular presentations of dinosaurs usual-
ly jump quickly from fossil discovery to a
full-blown reconstruction of the animals’
world in living color, with little or no dis-
cussion of how we come to know what we
think we know about such long-extinct or-
ganisms. With engaging and straightforward
prose Colbert develops, step by step, how
these particular dinosaur bones were exca-
vated (hot and dirty work), prepared for
examination and display (painstaking and

understanding. Any effort required by the
reader to follow all the details is well reward-
ed by coming to a much deeper understand-
ing about the practice of the historical sci-
ence of paleontology, and to have it present-
ed by one of this century’s most distinguished
vertebrate paleontologists (and Coelophysis
expert) makes it all the more cogent and
credible.

A final comment should be made about
the high quality of the book’s production
itself. The attractive design is enhanced by
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“The streams and lakes of the late Triassic were
ruled by phytosaurs such as Rutiodon, some of
which reached gigantic proportions. Rutiodon
and Postosuchus may have competed for food.
Rutiodon, a thecodont reptile, was a predecessor
(but not an ancestor) of the crocodilians, which
survive today. The close resemblance between
Rutiodon and crocodiles is an example of evolu-
tionary parallelism.” [From The Little Dinosaurs of
Ghost Ranch; detail from a mural painted by Mar-
garet Colbert for the New Mexico Museum of Nat-
ural History]

a variety of photographs, line drawings, col-

or plates, maps, and figures. The illustra-

tions are all well done and relevant to the

story being told. For any one who would

like to dig deeper into the science of pale-
ontology, this book is the place to start.

Léo F. Laporte

Earth Sciences,

University of California,

Santa Cruz, CA 95064, USA

Other Books of Interest

Atlas of Compact Groups of Galaxies. PAUL
HICKSON. Gordon and Breach, Langhorne,
PA, 1994 (distributor, International Publishers
Distributor, Brooklyn, NY). viii, 221 pp., illus.
$68 or ECUS7; paper, $32 or ECU27.

The interpretation of tightly clustered galax-
ies and the interactions within the clusters
has been a challenge to astronomers since
the discovery of the group known as
Stephan’s Quintet in 1877. To meet the
need for a larger sample of such groups,
defined precisely enough to permit statistical
analysis, Paul Hickson has produced the
present compendium (an earlier version of
which appeared in Astrophysical Communica-
tions and Letters). In a 20-page introductory
section Hickson lays the groundwork for the
group-by-group treatment by giving a brief
account of the history of the subject and
major unresolved issues and setting forth the
procedures used for the present project. The
selection criteria have to do with population,
isolation, and compactness: for inclusion a
group must have at least four members, with
apparent brightnesses within a three-magni-
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tude range; not be a part of a larger system;
and have separations between members that
are comparable to the size of the galaxies
themselves. Groups meeting these criteria
were identified by a search of Palomar Sky
Survey red prints and were further studied
observationally by a number of workers at
various telescopes to obtain information on
optical spectra, redshifts, and radio, infrared,
and x-ray emissions. The illustrations pro-
vided are digitally combined and processed
images obtained with the 3.6-meter Canada-
France-Hawaii Telescope. The atlas proper
consists of two-page treatments of each of
100 groups—60 quartets, 25 quintets, 8 sex-
tets, 6 septets, and 1 octet—arranged and
numbered in order of increasing right ascen-
sion of the group center. For each group a
page of photographs is accompanied by a
schematic diagram, a one-paragraph general
description of the group, and two tables list-
ing dara (where available) on 12 properties
of the group and 13 of each of the member
galaxies.

Katherine Livingston

Vignettes: Mathematical Works

The pages are wrinkled and darkened with coffee stains and not in any order.
Mathematics dominates the words, which peer tentatively between equations like
timid forest animals. Most of these few furtive words are of the species of-It
obwously follows that, or Thus, or An excellent approximation is .

—From Good Benito, a novel by Alan nghtman (Pantheon)

[Johann] Radon was an internationally recognized authority. He was also rather

nervous. Once it took him two blackboards to derive 0 = 0. “Das is richtig,” he said
with sadness in his voice; “aber es hilft uns nicht weiter.”

—Paul Feyerabend, in Killing Time: The Autobiography of

Paul Feyerabend (University of Chicago Press)

Ketenes. THOMAS T. TIDWELL. Wiley, New
York, 1995. xvi, 665 pp., illus. $69.95 or £70.

Ketenes—molecules containing the C=C=0
grouping—were first prepared and character-
ized by Hermann Staudinger and by N. T.
M. Wilsmore in the first decade of this cen-
tury, and Staudinger published the first
monograph on ketene chemistry in 1912.
Various reviews of the subject have been
published since, but a comprehensive, up-to-
date work has been lacking. Given that a
thorough treatment on the model of
Staudinger’s would no longer be possible
within reasonable compass, Tidwell has in
the present work set out to provide an intro-
duction to “almost all aspects” of the subject
by keeping the discussions relatively brief
and providing “leading references” for full
detail. A short historical introduction in-
cludes mention of the importance of ketenes
in the production of acetic acid, penicillins,
prostaglandins, and quinones. The first main
chapter describes some recent theoretical

studies of ketenes, and the

HOMO
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second summarizes their
spectroscopy and physical
properties. Chapter 3 (98
pages) outlines preparation
methods, and in chapter 4
(396 pages) the types of
ketenes (carbon-substitut-
ed, nitrogen-substituted,

Frontier molecular orbitals of ketene. ‘“The most distinguishing fea-
ture of the electronic structure of ketene is the presence of the
highest occupied molecular orbital (HOMO) perpendicular to the
ketene plane, and the lowest unoccupied molecular orbital (LUMO) in
the ketene plane. These place substantial negative charge on oxygen
and Cg and positive charge on C,, and show that electrophiles are
expected to attack ketene perpendicular to the molecular plane at the
former positions, while nucleophiles will approach in the plane at the
[From Ketenes; F. P. Cossio et al., J. Am. Chem. Soc.

latter position.”
115, 995-1004 (1993)]

1928

oxygen-substituted, and so
on) are enumerated on the
basis of a search of the
Chemical Abstracts Registry
File. The fifth and final
chapter of the book (212
pages) covers reactions,
from oxidation and reduc-
tion through nucleophilic
and electrophilic addition

SCIENCE e+ VOL.268 30 JUNE 1995

Sl R WIR U WT TREE

to polymerization, stereoselectivity, and mis-
cellaneous “other additions.” Tables as well
as structural diagrams are used to present the
information, and the chapters of the book
are subdivided according to a decimal sys-
tem, with subheadings given in a detailed
table of contents and each subdivision hav-
ing its own reference list. The names of those
authors who are mentioned in the text are
included in the index that ends the work.
Katherine Livingston

Books Received

Autism. An Introduction to Psychological Theory.
Francesca Happé. Harvard University Press, Cambridge,
MA, 1995. viii, 152 pp., illus. $24.95.

Aviation. A Smithsonian Guide. D\hald S. Lopez.
Macmillan, New York, 1995. 256 pp., illus. $24.50; pa-
per, $18.

Bacterial Toxins and Virulence Factors in Dis-
ease. Joel Moss et al., Eds. Dekker, New York, 1995.
xxvi, 627 pp., illus. $195. Handbook of Natural Toxins,
vol. 8.

Barriers and Bridges to the Renewal of Ecosys-
tems and Institutions. Lance H. Gunderson, C. S.
Holling, and Stephen S. Light, Eds. Columbia University
Press, New York, 1995. xvi, 593 pp., illus. $50 or £36.50.

The Beauty of the Beastly. New Views on the
Nature of Life. Natalie Angier. Houghton Miffiin, Boston,
MA, 1995. xxii, 278 pp. $21.95. Revised versions of arti-
cles from the New York Times.

Behavioral Development. Concepts of Approach/
Withdrawal and Integrative Levels. Kathryn E. Hood, Gary
Greenberg, and Ethel Tobach, Eds. Garland, New York,
19095. xxii, 468 pp., illus. $74. Research in Developmental
and Comparative Psychology, vol. 1. Based on a confer-
ence, State College, PA, Nov. 1989.

Constellations of the Northern Sky. Gary Mechler
and Mark Chartrand. Knopf, New York, 1995. 192 pp.,
illus. Paper, $7.99 or $C10.95. National Audubon Society
Pocket Guide.

Conversations on Mind, Matter, and Mathemat-
ics. Jean-Pierre Changeux and Alain Connes. Princeton
University Press, Princeton, NJ, 1995. xii, 261 pp., illus.
$24.95 or £19.95. Translated from the French edition
(1989) and edited by M. B. DeBevoise.

Conversations with Neil’s Brain. The Neural Na-
ture of Thought and Language. Wiliam H. Calvin and
George A. Ojemann. Addison-Wesley, Reading, MA,
1995. viii, 344 pp., illus. Paper, $12. Reprint, 1994 ed.

The Crowd. Gustave LeBon. Transaction, New
Brunswick, NJ, 1995. vi, 232 pp. Paper, $19.95. Trans-
lated from the French edition (1895). New introduction by
Robert A. Nye.

Crusading for Chemistry. The Professional Career
of Charles Holmes Herty. Germaine M. Reed. Forest His-
tory Society, Durham, NC, and University of Georgia
Press, Athens, 1995. xvi, 474 pp. $45.

Cryopreservation and Freeze-Drying Protocols.
John G. Day and Mark R. McLellan, Eds. Humana, To-
towa, NJ, 1995. x, 254 pp., illus. Spiralbound, $79.50.
Methods in Molecular Biology, kol.38.

Currents in High-Energy Astrophysics. Maurice
M. Shapiro, Rein Silberberg, apd John P. Wefel, Eds.
Kluwer, Norwell, MA, 1995. xii, 336 pp., illus. $150 or
£95.50 or Dfl. 235. NATO ASI Series C, vol. 458. From an
institute, Erice, Sicily, Italy, May 1994.

The Cyclical Serpent. Prospects for an Ever-Re-
peating Universe. Paul Halpern. Plenum, New York,
1995. xviii, 300 pp., ilus. $27.95.

Cystic Fibrosis. Current Topics. Vol. 2. J. A. Dodge,
D. J. H. Brock, and J. H. Widdicombe, Eds. Wiley, New
York, 1995. xiv, 354 pp., illus. $99.95.

Dynamic Systems of Development. Change be-
tween Complexity and Chaos. Paul van Geert. Harvest-
er Wheatsheaf (Simon and Schuster), Hemel Hemp-
stead, UK, 1994. xii, 300 pp., illus. Paper, $27.95.
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