
 Updated with the material that instructors want,  Dinosaurs  continues to make science exciting and 
understandable to non-science majors through its narrative of scientifi c concepts rather than end-
less facts. Now with an expanded section on the evolution of the dinosaurs, and new photographs 
to help students engage with geology, natural history, and evolution. The authors ground the text 
in the language of modern evolutionary biology, phylogenetic systematics, and teach students 
to examine the paleontology of dinosaurs exactly as the professionals in the fi eld do using these 
methods to reconstruct dinosaur relationships. Beautifully illustrated, lively and engaging, this 
edition continues to encourage students to ask questions and assess data critically, enabling them 
to think like scientists.  

  DAVID FASTOVSKY  is Professor of Geosciences at the University of Rhode Island. His inter-
est in dinosaurs started as a child when he read about a 1920s paleontologist's adventures in the 
Gobi Desert. Dinosaurs won out years later when he had the tough decision of choosing between a 
career in music (he takes his viola on his many fi eld trips) or paleontology, and he has carried out 
fi eldwork in far-fl ung parts of the world. He’s known as a dynamic teacher as well as a respected 
researcher with a focus on the environments in which dinosaurs roamed. 

 DAVID B. WEISHAMPEL  is Professor in the Center for Functional Anatomy and Evolution at 
The Johns Hopkins University. His research focuses on dinosaur evolution and how dinosaurs 
function and he is particularly interested in herbivorous dinosaurs and the dinosaur record of 
 Europe. Among his many publications he is senior editor of  The Dinosauria , and has contributed 
to a number of popular publications including acting as consultant to Michael Crichton in the 
writing of  The Lost World , the inspiration for Steven Spielberg’s fi lm  Jurassic Park . 

 JOHN SIBBICK  has been creating illustrations of extinct life-forms and their environments for 
over 20 years, producing numerous books on dinosaurs, as well as pterosaurs, and general books 
on prehistoric life. His work has appeared in scientifi c magazines such as the  National Geographic , 
and in television documentaries and museums world-wide.    
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Frontispiece  Gideon Mantell (1790 –1852), the “father” of modern dinosaur paleontology.

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-28237-6 - Dinosaurs: A Concise Natural History: Second edition
David E . Fastovsky and David B. Weishampel
Frontmatter
More information

http://www.cambridge.org/9780521282376
http://www.cambridge.org
http://www.cambridge.org


 DINOSAURS    
 A Concise Natural History 

 S E C O N D  E D I T I O N 

    DAV I D    E .  FA S TO V S K Y   

   DAV I D   B.     W E I S H A M P E L   

 with illustrations by   J O H N    S I B B I C K          

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-28237-6 - Dinosaurs: A Concise Natural History: Second edition
David E . Fastovsky and David B. Weishampel
Frontmatter
More information

http://www.cambridge.org/9780521282376
http://www.cambridge.org
http://www.cambridge.org


   www.cambridge.org  
 Information on this title:  www.cambridge.org/9780521282376   

   © Cambridge University Press  2009, 2012    

  This publication is in copyright. Subject to statutory exception and to the pro-
visions of relevant collective licensing agreements, no reproduction of any part 
may take place without the written permission of Cambridge University Press.  

  First published 2009 
 Second edition 2012

  Printed in the United States of America by Sheridan Books, Inc.

  A catalogue record for this publication is available from the British Library  

  Library of Congress Cataloging-in-Publication Data  

 Fastovsky, David E.
   Dinosaurs : a concise natural history / David E. Fastovsky, David B. 
Weishampel. -- 2nd ed.
        p. cm.
   Summary: “Updated with the material that instructors want, Dinosaurs 
continues to make science exciting and understandable to non-science majors 
through its narrative of scientifi c concepts rather than endless facts. Now 
with new material on pterosaurs, an expanded section of the evolution of the 
dinosaurs, and new photographs to help students engage with geology, natural 
history, and evolution. The authors ground the text in the language of modern 
evolutionary biology, phylogenetic systematics, and teach students to examine 
the paleontology of dinosaurs exactly as the professionals in the fi eld do using 
these methods to reconstruct dinosaur relationships" – Provided by publisher.
   ISBN 978-0-521-28237-6 (pbk.) 
 1.  Dinosaurs. 2.  Dinosaurs–Extinction. 3.  Vertebrates–Evolution.
 4.  Paleontology–Mesozoic.  I. Weishampel, David B., 1952– II. Title.

   QE861.4.F27 2012
   567.9--dc23

2012018472
 
  ISBN  978-1-107-01079-6  Hardback 
 ISBN  978-0-521-28237-6  Paperback  

  Additional resources for this publication at  www.cambridge.org/dinosaurs   

  Cambridge University Press has no responsibility for the persistence or 
accuracy of URLs for external or third-party internet websites referred to in 
this publication, and does not guarantee that any content on such websites 
is, or will remain, accurate or appropriate.   

University Printing House, Cambridge CB2 8BS, United Kingdom 

Cambridge University Press is part of the University of Cambridge.

It furthers the University’s mission by disseminating knowledge in the pursuit of  
education, learning and research at the highest internationa llevels of excellence.

4th   printing 2015 

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-28237-6 - Dinosaurs: A Concise Natural History: Second edition
David E . Fastovsky and David B. Weishampel
Frontmatter
More information

http://www.cambridge.org/9780521282376
http://www.cambridge.org
http://www.cambridge.org


  CONTENTS 

  Preface to second edition xi 

    Preface to fi rst edition: why a natural 
history of dinosaurs? xiii 

   To the student xi  ii

   To the instructor xiv   

   Dedication xvii     

  PART I : 

  REACHING BACK IN TIME 1  

 1     To catch a dinosaur 3  
  Objectives   2   

  Dinosaur tales   4   

  Fossils   4   

  Collecting   9   

  Summary   16   

  Selected readings   17   

  Topic questions   17    

 2     Dinosaur days 19  
  Objectives   19   

  When did dinosaurs live and how 
do we know?   20   

  Continents and climates   24   

  Climates during the time of the 
dinosaurs?   28   

  Summary   29   

  Selected readings   30   

  Topic questions   30   

  Background 2.1 – Chemistry quick ‘n dirty   31   

  Background 2.2 – Plate tectonics   32   
 
 3     Who’s related to whom – and how 

do we know? 35  
  Objectives   35   

  Who are you?   36   

  Evolution   36   

  Phylogenetic systematics – the reconstruction 
of phylogeny   38   

    Box 3.1 – Wristwatches: when is a watch 
a watch?   45   

  Science = testing hypotheses   47   

  Science in the popular media   48   

  Summary   49  

   Appendix 3.1 – What is “evolution”?   49   

  Selected reading   51   

  Topic questions   51   

 

 4     Who are the dinosaurs? 53  
  Objectives   53   

  Finding the history of life   54   

  In the beginning   54   

  Tetrapoda   57   

   Box 4.1 – Fish and chips   60   

   Box 4.2 – What, if anything, is a “reptile?“   64   

  Diapsida   65   

  Dinosaurs   68  

   Ornithischia and Saurischia   69   

    Box 4.3 – Stance: it’s both who you are and 
what you do   70  

   Summary   72   

  Selected readings   72   

  Topic questions   73     

  PART I I : 

  ORNITHISCHIA: ARMORED, 
HORNED, AND DUCK-BILLED 
DINOSAURS  75 

   What makes an ornithischian an 
ornithischian? 76 

    Chew on this! 77  

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-28237-6 - Dinosaurs: A Concise Natural History: Second edition
David E . Fastovsky and David B. Weishampel
Frontmatter
More information

http://www.cambridge.org/9780521282376
http://www.cambridge.org
http://www.cambridge.org


viii Contents

   Ornithischia: the big picture 79  

   Selected readings 83  
 

 5     Thyreophorans: the armor-bearers 85  
  Objectives   85   

  Thyreophora   86   

  Eurypoda: Stegosauria – hot plates   87   

   Box 5.1 – The poetry of dinosaurs   92   

   Box 5.2 – Dino brains   94   

  Eurypoda: Ankylosauria – mass and 
gas   97   

  The evolution of Thyreophora   104   

  Summary   108   

  Selected readings   108   

  Topic questions   109   
 

 6     Marginocephalia: bumps, bosses, 
and beaks 111  

  Objectives   110   

  Marginocephalia   112   

  Marginocephalia: Pachycephalosauria – In Domes 
We Trust   112   

  The evolution of Pachycephalosauria   119   

  Marginocephalia: Ceratopsia – horns and 
all the frills   120   

  The evolution of Ceratopsia   131   

  Summary   135   

  Selected readings   136   

  Topic questions   136   
 

 7     Ornithopoda: the tuskers, 
antelopes, and “mighty ducks“ 
of the Mesozoic 139  

  Objectives   139   

  Ornithopoda   140  

  The evolution of Ornithopoda   153  

  Summary   156   

  Selected readings   156   

  Topic questions   157     

  PART I I I : 

   SAURISCHIA: MEAT, MIGHT, AND 
MAGNITUDE 159    

  Saurischia: the big picture   160 

  Selected readings 161 

   8     Sauropodomorpha: the big, the 
bizarre, and the majestic 163  

  Objectives   162   

  Sauropodomorpha   164   

  Prosauropoda   165   

  Sauropoda   167   

   Box 8.1 – Every breath you take   175   

  The evolution of Sauropodomorpha   178   

    Box 8.2 – The recapitation of 
“ Brontosaurus“    185   

  Summary   186   

  Selected readings   187   

  Topic questions   187   
 

  9     Theropoda I: nature red in tooth 
and claw 189  

  Objectives   189   

  Theropoda   190   

  Theropod lives and lifestyles   191   

    Box 9.1 –  Triceratops  spoils or spoiled 
 Triceratops ?   207   

    Box 9.2 – Dinosaur zombies   210  

   The evolution of Theropoda   211   

  Summary   217   

  Selected readings   218   

  Topic questions   219   
 

 10     Theropoda II: the origin 
of birds 221  

  Objectives   221   

  Birds   222   

  Feathered theropods and the ancestry 
of living birds   225   

   Box 10.1 –  Plus ça change  . . .    233   

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-28237-6 - Dinosaurs: A Concise Natural History: Second edition
David E . Fastovsky and David B. Weishampel
Frontmatter
More information

http://www.cambridge.org/9780521282376
http://www.cambridge.org
http://www.cambridge.org


ix Contents

  Feathers without fl ight   234   

  What, if anything, is a bird? 239 

  Summary   244   

  Selected readings   245   

  Topic questions   246   

  11     Theropoda III: early birds 247  
  Objectives   247   

  Mesozoic birds   248   

  Evolution of Aves   252   

    Box 11.1 – Molecular evolution and the 
origin of Aves   254   

  Summary   256   

  Selected readings   256   

  Topic questions   257     

  PART IV: 

  ENDOTHERMY, ENDEMISM, 
ORIGIN, AND EXTINCTION  259  

 12     Dinosaur thermoregulation: some 
like it hot 261  

  Objectives   260   

  The way they were   262   

  Physiology: temperature talk   262   

   Box 12.1 – Chain of fuels   263  

   What about dinosaurs?   263   

    Box 12.2 – Warm-bloodedness: to have and 
to have hot   264   

   Box 12.3 – In the tracks of dinosaurs   266   

   Box 12.4 – Weighing in   270   

   Box 12.5 – Dinosaur smarts   272   

  Different strokes for different folks?   282   

  Summary   282   

  Selected readings   283   

  Topic questions   284    

 13     The fl owering of the Mesozoic 285  
  Objectives   285   

  Dinosaurs in the Mesozoic Era   286   

   Box 13.1 – The shape of tetrapod diversity   287   

   Box 13.2 – Counting dinosaurs   288   

  Plants and dinosaurian herbivores   297   

    Box 13.3 – Dinosaurs invent fl owering plants   302   

  Summary   302   

  Selected readings   303   

  Topic questions   304   

 

 14     A history of paleontology through 
ideas 305  

  Objectives   305   

  The idea of ideas   306   

  In the beginning   306   

    Box 14.1 – Indiana Jones and the Central Asiatic 
Expedition of the American Museum of Natural 
History   308   

  The nineteenth century through the mid-twentieth 
century   309   

    Box 14.2 – Sir Richard Owen: brilliance 
and darkness   310   

    Box 14.3 – Dinosaur wars in the nineteenth 
century: boxer versus puncher   312   

    Box 14.4 – Louis Dollo and the beasts 
of Bernissart   315   

   Box 14.5 – Rollin’ on the river   318  

   The second part of the twentieth century 
to today   318   

   Box 14.6 – “Mr Bones“   320   

   Box 14.7 – Tendaguru!   321   

    Box 14.8 – Franz Baron Nopsca: Transylvanian 
dinosaurs and espionage   323  

     Box 14.9 – Young Turks and old turkeys   330   

  Summary   332   

  Selected readings   332   

  Topic questions   333   

 

 15     Dinosaurs: in the beginning 335  
  Objectives   334   

  In the beginning ...   336   

  Archosauria   336   

  Dinosauria   339  

    Box 15.1 – A Phylogenetic classifi cation   340 

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-28237-6 - Dinosaurs: A Concise Natural History: Second edition
David E . Fastovsky and David B. Weishampel
Frontmatter
More information

http://www.cambridge.org/9780521282376
http://www.cambridge.org
http://www.cambridge.org


   Box 15.2 – No dates; no rates   345 

  Summary   347   

  Selected readings   347   

   Topic questions   347  

  16     The Cretaceous–Tertiary extinction: 
the frill is gone 349  

  Objectives   349   

  How important were the deaths 
of a few dinosaurs?   350   

  Geological record of the latest 
Cretaceous   350   

  Biological record of the latest 
Cretaceous   355   

   Box 16.1 – Extinction   357   

    Box 16.2 – Dinosaurs: all wrong for mass 
extinctions   363   

  Extinction hypotheses   364   

    Box 16.3 – The real reason the dinosaurs 
became extinct   370   

  Summary   373   

  Selected readings   374   

  Topic questions   375     

    Glossary 376  

   Figure credits 389  

   Index of genera 392  

   Index of subjects 397     

x Contents

www.cambridge.org© in this web service Cambridge University Press

Cambridge University Press
978-0-521-28237-6 - Dinosaurs: A Concise Natural History: Second edition
David E . Fastovsky and David B. Weishampel
Frontmatter
More information

http://www.cambridge.org/9780521282376
http://www.cambridge.org
http://www.cambridge.org


 Why a second edition? After all, the goals of this edition are the same as those of the fi rst: to 
give fi rst- or second-year college students insights into the fantastic, long-extinct world of 
non-bird dinosaurs, while concomitantly using dinosaurs as an attractive vehicle to explore 
aspects of important themes that have clear relevance for our very-much extant world, themes 
such as natural history, evolutionary biology, Earth history, and the logic of scientifi c inference. 
Our point, then as now, is that knowing who dinosaurs are is really all about knowing who  we  
are: but the latest inheritors of c. 3.8 billion years of uninterrupted life on Earth. 

 So why write a second edition? Our view is that second editions are needed when the fi eld 
has changed suffi ciently such that the fi rst edition no longer properly treats the subject; second 
editions ought to be written when, having experience with the fi rst edition, you identify places 
where the treatment can be refi ned and improved. These, then, are the twin motivations for this 
new edition. 

 In this new edition, we have attempted to retain the light tone of the original; dinosaurs 
are marvelous creatures and nobody should be crushed by the language that describes them. 
That said, we remain committed to presenting them in the way that professionals think about 
them: therefore, a rigorous phylogenetic context is retained. 

 In the time between the fi rst and this edition, time and resources were devoted to learn-
ing users’ responses to the fi rst edition. The second edition, therefore, benefi ts from that effort: 
errors have been corrected and, in response to requests for a more detailed treatment of the 
origins of Dinosauria, an entirely new chapter (15) was written. The chapter is particularly 
timely, since in the years since the fi rst edition, our understanding of transition from proto-
dinosaurs to dinosaurs has greatly increased. Likewise, the chapter on dinosaur endothermy (12) 
has been much updated and completely rewritten. A brief section on plate tectonics has also 
been included in response to reviewers’ suggestions; and the difference between diagnosis and 
defi nition in phylogenetic systematics is presented. 

 The new edition is completely updated. Since the last edition was published, important 
discoveries have been made about feathers: who has them ( T. rex , for one!), what colors and 
patterns they show, and what they tell us about behavior and phylogeny. The power of CT scans 
and computer-generated reconstructions to elucidate dinosaur morphology is obvious now, 
and so we have included fully labeled CT scans, emphasizing soft anatomy such as brains and 
sinuses, to highlight the power of this important work. Likewise, new techniques in geochem-
istry – particularly stable isotopes – have become important tools for understanding dinosaur 
food preferences, and the new edition refl ects these insights. 

 All the chapters on individual dinosaur groups have updates and/or added information. 
Thus along with feathers in theropods, we offer new details on, for example, the power of an 
ankylosaur club, nesting habits of  Protoceratops , butting in pachycephalosaurs, breathing in 
sauropods, computerized muscle mass/weight estimates for dinosaurs generally, dinosaur dis-
eases, and the evolution of large size in tyrannosaurids. Where appropriate, updated citations 
are also included. As was the case in the fi rst edition, all of these changes are accompanied 
by illustrations – many from the professional literature and some specially commissioned for 
this book. 

  PREFACE TO SECOND EDITION 
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xii  

 Fundamentally, the book is structured in the same way as the fi rst edition. For this 
reason, we reprint the Preface to the First Edition in the pages that follow, since the suggestions 
for both students and faculty are still, we hope, useful. Finally, we remind our readers that, as 
in the fi rst edition, any errors that appear in this work are entirely Dave’s fault.  

xxiixii Preface to the Second Edition
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 PREFACE TO FIRST EDITION: WHY A 
NATURAL HISTORY OF DINOSAURS?  

 To the student 
  Dinosaurs: A Concise Natural History  has been written to introduce you to dinosaurs, amazing 
creatures that lived millions of years before there were humans. Along with acquainting you 
with these magnifi cent beasts, reading this book will give you insights into natural history, 
evolution, and the ways that scientists study Earth history. 

 What were dinosaurs like? Did they travel in herds? What were the horns for? Did the 
mothers take care of their babies? Was  T. rex  really the most fearsome carnivore of all time? 
Were they covered with feathers? How fast could brontosaurus run? Why did dinosaurs get so 
big? Along with getting answers to these and many other questions, you’ll also meet legendary 
and charismatic dinosaur hunters (including the models for Indiana Jones and  Jurassic Park ’s 
Dr. Alan Grant) whose expeditions have helped to reveal the dinosaurs’ stories from fossils and 
other fragmental clues left behind in the rocks.  Dinosaurs  will help you think like a scientist, 
while your knowledge of dinosaurs, natural history, and science grows with each chapter you 
read. 

 The book is written by authors who are active dinosaur researchers, with between them 
more than 50 years of experience teaching. It is illustrated by John Sibbick, one of the world’s 
most famous dinosaur illustrators. 

  DAVID FASTOVSKY   is Professor and Chair of Geosciences at the University of Rhode Island. 
His interest in dinosaurs started as a child when he read about Roy Chapman Andrews in the 
Gobi Desert (a story that, naturally enough, graces the pages of the book you are holding). Dino-
saurs won out years later when he chose paleontology over a career in music. Fastovsky has 
carried out fi eldwork in  far-fl ung parts of the world, including Argentina, Mexico, the western 
USA and Canada, and Mongolia. He is known as a dynamic teacher as well as a respected 
researcher with a focus on the extinction of the dinosaurs, as well as the environments in which 
they roamed. He has made several television documentary appearances, and was a recipient of 
the Distinguished Service Award by the Geological Society of America in 2006. 

  DAVID B. WEISHAMPEL  is Professor in the Center for Functional Anatomy and Evolution at 
The Johns Hopkins University. Recipient of three teaching awards, Weishampel teaches human 
anatomy, evolutionary biology, cladistics, and, of course, a course on dinosaurs. His research 
focuses on dinosaur evolution and how dinosaurs function, and he is particularly interested 
in herbivorous dinosaurs and the dinosaur record of eastern Europe and Mongolia. He is the 
senior editor of the immensely well-received  The Dinosauria , and has written or co-written six 
books and very many scholarly articles. Weishampel has contributed to a number of popular 
publications as well, including acting as consultant to Michael Crichton in the writing of 
 The Lost World , the inspiration for Steven Spielberg’s fi lm  Jurassic Park.  In 2011, a special 
symposium on duck-billed dinosaurs was convened by the Royal Ontario and Royal Tyrrell 
Museums, Canada, to honor Dr Weishampel’s contributions in dinosaur paleontology. 
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  JOHN SIBBICK  has over 30 years of illustration experience working on subjects ranging from 
mythology to natural history and is probably best known for his depictions of prehistoric scenes 
and dinosaurs. In the fi rst stage of any commission he takes the fossil evidence and consults 
with specialists in their fi eld and works out a number of sketches to build up an overall picture 
of structure, surface detail, and behavior. From his base in England he has provided images for 
books, popular magazines such as the  National Geographic , and television documentaries, as 
well as museum exhibits and one-man shows of original artwork. For this book he has provided 
194 pieces of original art.   

 To the instructor 
  Dinosaurs: A Concise Natural History  is a new textbook that uses a particularly attractive vehicle 
– dinosaurs – to introduce students in the early part of their college careers to the logic of sci-
entifi c inquiry, and to concepts in natural history and evolutionary biology. The perspective and 
methods introduced through dinosaurs have a relevance that extends far beyond the dinosaurs, 
engendering in students scientifi c logic and critical thinking. The text is a fresh, completely 
rewritten version of our popular  The Evolution and Extinction of the Dinosaurs  (2005), with 
enhanced accessibility to students and added features to facilitate its utility for teaching. 

  A unique conceptual approach 
 Dino factoids – names, dates, places, and features – are available in zillions of books and web-
sites. We depart from a “Who? What? Where?” approach to dinosaurs, instead building a broad 
understanding of the natural sciences through the power of competing scientifi c hypotheses. 

 Unique among dinosaur textbooks,  Dinosaurs  is rooted in phylogenetic systematics. This 
follows current practice in evolutionary biology, and allows students to understand dinosaurs as 
professional paleontologists do. The cladograms used in this book have been uniquely drawn in 
a way that highlights the hierarchical relationships they depict, ensuring that both the methods 
and conclusions of phylogenetic systematics remain accessible. 

 Long experience shows that students come to dinosaur courses with many preconcep-
tions about the natural world;  Dinosaurs  asks them to think in new and revolutionary ways. 
For example, one of the great advances to come out of the past 20 years of dinosaur research 
is the recognition that  living birds are dinosaurs . This somewhat startling conclusion leads to a 
couple of other counter-intuitive conclusions: 

     1     Birds are reptiles.  
     2     Dinosaurs didn’t go extinct.   

In this and in many other ways, our book will challenge students to reconsider their ideas about 
science and about their world. 

 Part I introduces the fundamental intellectual tools of the trade.  Chapters 1 and 2  treat 
geology, the geological time scale, fossils, collecting, and what happens after the bones leave 
the fi eld. The third chapter, a carefully crafted introduction to the logic of phylogenetic sys-
tematics, uses familiar and common examples to acquaint students with the method.  Chapter 4  
takes students from basal Vertebrata to the two great groups of dinosaurs Ornithischia and 
Saurischia. 

xiv Why a natural history of dinosaurs?
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 Parts II and III cover, respectively, Ornithischia and Saurischia. The chapters within Parts 
II and III cover the major groups within Dinosauria, treating them in terms of phylogeny and 
evolution, behavior, and lifestyle. Ornithischia comes before Saurischia to reinforce the fun-
damental point that, on the cladogram, the ordering of Ornithsichia and Saurischia within a 
monophyletic Dinosauria makes no difference. 

 The phylogenetically most complex of dinosaur groups, Theropoda, is treated last in Part 
III, when students are best prepared to understand it. Three chapters cover the group: one for 
non-avian theropods, one on the evolution of birds from non-avian theropods, and one on the 
Mesozoic evolution of birds, since it was during the Mesozoic that birds acquired their modern 
form. 

 Part IV covers the aspects of the paleobiology of Dinosauria, from their metabolism, to 
the great rhythms that drove their evolution, to their extinction. A special chapter is devoted 
to the history of dinosaur paleontology. Although commonly introduced at the beginning of 
dinosaur books as a litany of names, dates, and discoveries, our history chapter – a history of 
 ideas  – is placed toward the end, so the thinking that currently drives the fi eld can be under-
stood in context. Yet we would cheat our readers if we left out accounts of the dinosaur hunters, 
whose colorful personalities and legendary exploits make up the lore of dinosaur paleontology; 
so we’ve included many of their stories as well.  

  Features 
  Dinosaurs  is designed to help instructors to teach and to help students learn:

   • The book is richly illustrated with many new, especially commissioned, art by John 
Sibbick, one of the world’s foremost illustrators of dinosaurs. These images are excit-
ing for the student to learn from and they effectively highlight and reinforce the 
concepts in the text. Many pages are also graced by research photographs, generously 
contributed by professional paleontologists.  

  • The chapters are arranged so that they present the material in order of increasing 
complexity and sophistication, building the confi dence of the student early on, and 
extending the sophistication of their learning gradually through the book.  

  • The tone of the text is light, lively, and readable, engaging the student in the science, 
and dispelling the apprehension many students experience when they pick up a 
science textbook.  

  • “Objectives” at the beginning of each chapter help students to grasp chapter goals.  
  • Boxes scattered throughout the book present a range of ancillary topics, from dino-

saur poetry, to extinction cartoons, to how bird lungs work, to colorful accounts of 
unconventional, outlandish, and extraordinary people, places, and stories.  

  • A comprehensive series of “Topic Questions,” to be used as study guides, are located 
at the end of each chapter. The questions probe successively deeper levels of under-
standing, and students who can answer all of the “Topic Questions” will have a good 
grasp of the material. Variants of these questions can serve as excellent templates for 
examination questions.  

  • A Glossary ties defi nitions of key terms into the page numbers where the term is used.  
  • There are two indices: an Index of subjects and an Index of genera that includes 

English translations of all dinosaur names.  
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xvi  xvvi

  • Appendices are included in certain chapters to introduce material that students 
may need in order to understand chapter concepts, such as the chemistry necessary 
to understand radioactive decay, and the basic principles of evolution by natural 
selection.    

 Online resources to help you deliver your dinosaur course include: 

  • Electronic fi les of the fi gures and images within the book.  
  • Lecture slides in PowerPoint with text and fi gures to help you to structure your course.  
  • Solutions to the questions in the text for instructors.          
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To Lesley, Naomi, and Marieke, 

my family.

To poor Robert, because...

To Sarah and Amy. 

Thanks for continuing to remind your dad 

that there are things other than dinosaurs!
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