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many aspects that Carroll has omitted. But a great deal of 
precise information has been added to vertebrate paleontol- 
ogy in the last twenty years. A more detailed statement of 
what happened, based on real specimens, is now possible. 
Because it reflects this progress and the contributions of many 
workers, Carroll's book is better than the book it replaces. 

SAMUEL B. McDOWELL 
Department of Biological Sciences 

Rutgers University 
Newark, New Jersey 07102 
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It has been 22 years since publication of the third edition 
of Romer's influential Vertebrate Paleontology. Since 1966, 
several texts on vertebrate history have appeared, including 
the third edition of Edwin Colbert's classic Evolution of the 
Vertebrates. But until now, no one has attempted the com- 
prehensive technical synthesis that Romer assembled in one 
of the great works of our profession. With the rapid growth 
of the discipline in recent years, the publication of many new 
journals and symposia, and the enormous diversity of Ver- 
tebrata, this comes as no surprise. 

Coincidentally, it has also been 22 years since publication 
of the English translation of Hennig's Phylogenetic System- 
atics, another work of enormous impact that played a central 
role in accelerating development of its field. Although some 
paleontologists still debate how Hennig's influence should be 
manifested, few will deny the benefit to paleontology of the 
philosophical awareness and sophistication he prompted. As 
Alfred North Whitehead (1925:23) said, "If science is not to 
degenerate into a medley of ad hoc hypotheses, it must be- 
come philosophical and must enter upon a thorough criticism 
of its own foundations." Synthesis of the huge body of new 
data in light of the immense growth of systematics poses a 
formidable task indeed. 

Robert Carroll, a preeminent paleontologist and one of 
Romer's last students, has attempted such a synthesis in 
Vertebrate Paleontology and Evolution. This book endeavors 
to up-date the technical information and methodology of 
Romer's third edition, while preserving its aim as a serious 
undergraduate text with sufficient depth of concept and detail 
(698 pages) to serve as a prime reference for graduates and 
professionals. The book has been beautifully and abundantly 
illustrated by Pamela Gaskill, although the abundance of 
illustrations-- many redrawn from the literature-has come 
with some cost to detail, accuracy and utility. By the time 
this review appears most readers will probably already own 
a copy-a testimonial to the book's instant and deserved 
celebrity. 

The opening chapter, "Fossils and Relationships," deals 
chiefly with Hennigian systematics, synopsizing Carroll's 
views on modern systematic theory and methods, and sets 

out the basic perspective of the book. Paleontologists secure 
in the systematic traditions embodied by Romer's great text 
will find satisfaction in this chapter and good service from 
the rest of the book. Although the vocabulary has changed 
a bit, its philosophic outlook is basically the same as Romer's. 
But those wishing to view vertebrate history from a per- 
spective afforded by modern systematic theory will find less 
of merit. Carroll describes an eccentric, contradictory amal- 
gamation of methods, with predictable results. His view of 
monophyly, for example, which determines the organization 
and content of the book, first recognizes that "A major ob- 
jective of classification is to unite species sharing a common 
ancestry" (p. 6), but then contradicts, "In this text the term 
monophyletic will be used to refer to the origin of groups 
without consideration of their descendants" (p. 13). What 
this means is made clear by the recognition of an abundance 
of paraphyletic groups, including Agnatha (excluding gna- 
thostomes), Osteichthyes (excluding tetrapods), Lacertilia 
(excluding snakes), Reptilia (ancestral to but excluding birds 
and mammals), Anapsida (including only captorhinids, pro- 
colophonids, pareiasaurs, and mesosaurs), Thecodontia (ex- 
cluding Crocodylia, Pterosauria, Dinosauria), and the list 
goes on and on. 

To a degree, recognition of paraphyletic taxa accurately 
reflects even the most current literature, which has yet to see 
reanalysis of the full range of taxa covered in this huge book. 
Nevertheless, many of the groups Carroll recognizes at all 
hierarchical levels have been challenged in literature pub- 
lished in or before 1986. Although debate is often mentioned, 
dissent to Carroll's views is usually dismissed in a word. A 
number of important recent references are conspicuously ab- 
sent, and the reader is offered little useful information on 
currently problematic aspects of vertebrate history, or even 
much awareness of the extent and kinds of problems many 
authorities believe to exist. 

Confusing taxonomic contradictions also frustrate the 
reader. In discussing dinosaurs, for instance, Carroll argues 
that "there is no fossil evidence to support the long-held 
assumption ... that saurischians and ornithischians had sep- 
arate origins from distinct groups of thecodonts" (p. 289), 
seeming to imply that Dinosauria is monophyletic. But in 
the appended classification, Saurischia (lacking Aves) and 
Ornithischia are not united, instead being listed as two of 
five separate orders in the superorder Archosauria. Then, on 
page 621, appears the enigmatic category "Dinosauria in- 
certae sedis"--the only place where the word Dinosauria 
occurs in the classification-which contains only Segnosaur- 
idae. Dinosaurs are characterized in chapter 14 using mostly 
characters that admittedly occur in "thecodonts" and birds 
as well as many ornithischians and extinct saurischians. One 
can only wonder what the terms "dinosaur" and "Dinosau- 
ria" purport to represent, and similar ambiguity beleaguers 
many other groups in the book. 

Difficulty also besets consistent interpretation of the di- 
verse graphic devices labeled as "phylogenies." There are 
balloon diagrams that may be entirely closed or open at one 
or both ends, parallel lines drawn on a time chart, cladograms 
taken from cladistic literature, bushes, tree-trunks, and other 
devices. Some higher taxa pinch out, becoming "extinct" just 
as they "give rise" to descendent higher taxa, while others 
simply don't connect anywhere (surely he doesn't mean to 
imply their independent creation!). No graphic "phylogeny" 
of any sort is presented for several major segments of Ver- 
tebrata, including Aves, Saurischia, and Archosauria, taxa 
that account for nearly one-fourth of vertebrate species. The 
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