


Morphology and Evolution of Turtles



Focal topics for volumes in the series will include systematic paleontology of all vertebrates (from agnathans to humans),
phylogeny reconstruction, functional morphology, Paleolithic archaeology, taphonomy, geochronology, historical
biogeography, and biostratigraphy. Other fields (e.g., paleoclimatology, paleoecology, ancient DNA, total organismal
community structure) may be considered if the volume theme emphasizes paleobiology (or archaeology). Fields such as
modeling of physical processes, genetic methodology, nonvertebrates or neontology are out of our scope.

Volumes in the series may either be monographic treatments (including unpublished but fully revised dissertations) or
edited collections, especially those focusing on problem-oriented issues, with multidisciplinary coverage where possible.

Vertebrate Paleobiology
and Paleoanthropology Series

Edited by

Eric Delson
Vertebrate Paleontology, American Museum of Natural History,

New York, NY 10024, USA
delson@amnh.org

Eric J. Sargis
Anthropology, Yale University
New Haven, CT 06520, USA

eric.sargis@yale.edu

Editorial Advisory Board
Nicholas Conard (University of Tübingen), John G. Fleagle (Stony Brook University), Jean-Jacques Hublin (Max
Planck Institute for Evolutionary Anthropology), Ross D.E. MacPhee (American Museum of Natural History), Peter
Makovicky (The Field Museum), Sally McBrearty (University of Connecticut), Jin Meng (American Museum of Natural
History), Tom Plummer (Queens College/CUNY), Mary Silcox (University of Toronto).

For other titles published in this series, go to
www.springer.com/series/6978

http://www.springer.com/series/6978


Morphology and Evolution
of Turtles

Proceedings of the Gaffney Turtle
Symposium (2009) in Honor
of Eugene S. Gaffney

123

Edited by

Donald B. Brinkman
Royal Tyrrell Museum, Midland Provincial Park, Highway 838
Drumheller, AB T0J 0Y0, Canada

Patricia A. Holroyd
Museum of Paleontology, University of California, 1101 Valley Life
Sciences Building, Berkeley, CA 94720-4780, USA

James D. Gardner
Royal Tyrrell Museum, Midland Provincial Park, Highway 838
Drumheller, AB T0J 0Y0, Canada



Editors
Donald B. Brinkman
Royal Tyrrell Museum
Midland Provincial Park
Highway 838
Drumheller, AB T0J 0Y0
Canada

Patricia A. Holroyd
Museum of Paleontology
University of California
1101 Valley Life Sciences Building
Berkeley, CA 94720-4780
USA

James D. Gardner
Royal Tyrrell Museum
Midland Provincial Park
Highway 838
Drumheller, AB T0J 0Y0
Canada

ISSN 1877-9077 ISSN 1877-9085 (electronic)
ISBN 978-94-007-4308-3 ISBN 978-94-007-4309-0 (eBook)
DOI 10.1007/978-94-007-4309-0
Springer Dordrecht Heidelberg New York London

Library of Congress Control Number: 2012937464

� Springer Science+Business Media Dordrecht 2013
Chapter 24: Fossil European Sea Turtles: A Historical Perspective �NHM The Natural History Museum 2012

This work is subject to copyright. All rights are reserved by the Publisher, whether the whole or part of the material is
concerned, specifically the rights of translation, reprinting, reuse of illustrations, recitation, broadcasting,
reproduction on microfilms or in any other physical way, and transmission or information storage and retrieval,
electronic adaptation, computer software, or by similar or dissimilar methodology now known or hereafter
developed. Exempted from this legal reservation are brief excerpts in connection with reviews or scholarly analysis
or material supplied specifically for the purpose of being entered and executed on a computer system, for exclusive
use by the purchaser of the work. Duplication of this publication or parts thereof is permitted only under the
provisions of the Copyright Law of the Publisher’s location, in its current version, and permission for use must
always be obtained from Springer. Permissions for use may be obtained through RightsLink at the Copyright
Clearance Center. Violations are liable to prosecution under the respective Copyright Law.
The use of general descriptive names, registered names, trademarks, service marks, etc. in this publication does not
imply, even in the absence of a specific statement, that such names are exempt from the relevant protective laws and
regulations and therefore free for general use.

Product Liability: While the advice and information in this book are believed to be true and accurate at the date of
publication, neither the authors nor the editors nor the publisher can accept any legal responsibility for any errors or
omissions that may be made. The publisher makes no warranty, express or implied, with respect to the material
contained herein.

Cover Illustration: ‘‘The Ghosts of Turtles Past’’ by Don Brinkman

Printed on acid-free paper

Springer is part of Springer Science+Business Media (www.springer.com)



Preface

With over 100 publications, many of monographic length, Gene Gaffney has brought

research on fossil turtles to the forefront of paleontological study. His work set the stage

for the current explosion of research on fossil turtles, which is showing exceptional

potential for contributing to higher level concepts, such as the nature of evolutionary

processes, paleobiogeography, and paleoecology. Upon Gene’s retirement in 2007, the

consensus among turtle researchers was that his valuable contribution to turtle research

should be recognized. An informal survey of researchers at the 2007 Society of

Vertebrate Paleontology meetings indicated that a dedicated meeting on fossil turtles

and turtle relationships, together with a Festschrift publication, was the most appro-

priate way to honor Gene.

The idea of a stand-alone meeting dedicated to fossil turtles follows a tradition

established by France Lapparent, who organized the first international meeting on fossil

turtles in Paris, France, in 1983. Subsequent fossil turtle symposia were held at: the

American Museum of Natural History, New York, USA, in 1987; the University of

Alberta in Edmonton, Alberta, Canada (in conjunction with the 75th annual meeting of

the American Society of Ichthyologists and Herpetologists), in 1995; and at the

Zoological Institute of the Russian Academy of Sciences in St. Petersburg, Russia, in

2003. At the time of writing, plans are well underway for hosting the next symposium at

the University of Tübingen, Germany, in 2012.

To emphasize that the meeting was being held in Gene’s honor, it was formally

named the ‘‘Gaffney Turtle Symposium’’, and quickly became known simply as

‘‘Gaffneyfest’’. The success of the meeting was proof of the high esteem in which Gene is

valued by his peers. Held at the Royal Tyrrell Museum of Palaeontology in October

2009, the meeting lasted 2 full days, featured 37 talks and 16 posters, and was attended

by approximately 100 people. In keeping with the desire to mark Gene’s latest career

milestone, the meeting was a gathering of several generations of researchers. One end of

the spectrum was represented by 6 of the 13 attendees at the original 1984 Paris meeting

and by 2 of Gene’s classmates from university, all of whom made presentations. The

other end of the generational spectrum was represented by an equal number of pre-

sentations from researchers who were either within the final stages of their graduate

training or had graduated within the past year. And somewhere in the middle were

presenters who had never known a time when some of Gene’s classic papers, such as

‘‘The systematics of the North American Family Baenidae (Reptilia, Cryptodira)’’ (1972)

and ‘‘Comparative cranial morphology of Recent and fossil turtles’’ (1979) were not

available as standard references.

Many of the previous turtle meetings resulted in benchmark publications that have

played a key role in the development of fossil turtle research, and in some cases, continue

to be standard references. The meeting in Paris in 1984 resulted in the first volume of
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Vertebrata Paleochelonica, a series that included, among other topics, reviews of fossil

turtles from central Asia and Mongolia that provided western researchers with the first

easily accessible overview of turtle research being undertaken in the Soviet Union. During

the second meeting at the American Museum of Natural History in 1987, attendees

received a compilation of translated papers on fossil turtles that fostered further devel-

opment of an international perspective by turtle researchers. Thus, it was clear in the

organizers’ minds that to have a long-lasting impact, the Gaffney Turtle Symposiummust

be followed by a Festschrift volume. It was recognized early on by the editorial team that

to be a fitting tribute, the Festschrift ideally should contain a mix of focused papers that

would appeal to specialists along with papers having a broader scope that would appeal to

amore general audience. For the latter, we solicited several review-style papers on subjects

of current interest, such as the origins of turtles and development of the turtle shell.

Although there are some obvious gaps in this volume (e.g., no comprehensive analyses of

turtle relationships or paleobiogeography), this Festschrift contains a broad range of

research and review papers, and we hope it will be a useful resource for years to come.

Don Brinkman got the ball rolling on this Festschrift project. Soon thereafter, Jim

Gardner and Pat Holroyd stepped up to help the volume come to fruition, bringing with

them extensive experience as editors for the Journal of Vertebrate Paleontology. Due to

the enthusiastic response to our invitation to contribute to Gene’s Festschrift, the editors

realized the volume would have to take the form of a book, rather than a special issue of

the Bulletin of the American Museum of Natural History as originally planned. At the

suggestion of Walter Joyce, the editors approached Eric Delson and Eric Sargis with the

idea of including this in Springer’s Vertebrate Paleobiology and Paleoanthropology series.

Pat Holroyd did the key work in drafting the proposal, which was positively received by

Springer. Don Brinkman and Jim Gardner shared the workload in getting the manu-

scripts and other parts of the text ready for publication. Several years later, this volume

is the final result of the editors’ and authors’ collective efforts.

Fig. 2 Traditional Chinese painting presented to Eugene Gaffney during the Gaffney Turtle Symposium in
October 2009

Fig. 1 Logo for the Gaffney Turtle Symposium

vi Preface



Acknowledgments

Many of the papers included in this volume were presented at the Gaffney Turtle

Symposium, held in October 2009 at the Royal Tyrrell Museum Palaeontology in honor

of Gene Gaffney. This symposium was made possible through the financial support of

The Cooperating Society of the Royal Tyrrell Museum, the American Museum of

Natural History, and a Community Spirit Grant from the Department of Culture and

Community Spirit of the Province of Alberta. The support of those organizations is

greatly appreciated, especially because it helped defray travel expenses for several

international participants who otherwise would not have been able to attend the sym-

posium. The symposium also would not have been possible without the assistance of the

organizing committee and staff of the Royal Tyrrell Museum. As well, the editors thank

the participants of the symposium, whose enthusiastic discussions led to the develop-

ment and refinement of many of the ideas presented in this volume.

The role of reviewers in the peer-review process is critical for a volume of this kind. As

well as generously donating their time and energy, the reviewers for this volumemaintained

a high degree of professionalism, provided constructive and supportive comments, and

returned their reviews promptly; all of this made the work of the editors much easier. For

their efforts in reviewing manuscripts, the editors thank the following individuals:

David Brockhurst,

Ann Burke,

Edwin Cadina,

Bob Carroll,

Zoltán Csiki,

Igor Danilov,

Mike Everhart,

Andrew Farke,

Nadia Fröbisch,
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Villavägen 16, SE-752 36, Uppsala, Sweden

benjamin.kear@geo.uu.se

Alexander W. A. Kellner
Departamento de Geologia e Paleontologia, Universidade Federal do Rio de Janeiro,

Museu Nacional, Quinta da Boa Vista, São Cristóvão, Rio de Janeiro 20940-040, Brazil
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Paläntologisches Institut und Museum, Universität Zürich, Karl Schmid-Strasse 4,
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Part I

Perspectives on the Life and Accomplishments
of Eugene S. Gaffney



Chapter 1

Eugene S. Gaffney: A Professional Biography and Bibliography

Robert L. Carroll

Introduction

Eugene (Gene) Gaffney, long time Curator of Vertebrate
Paleontology at the American Museum of Natural History,
has made the most significant contributions to understand-
ing the fossil record, evolution, and interrelationships of the
Chelonia of any paleontologist. He has studied all the sig-
nificant fossil and living turtles assembled in the major
museums of the world, as well as collected specimens from
localities throughout North America and as far distant as
Lord Howe Island, off the coast of Australia. Gene was also
instrumental in the conception, detailed planning and
implementation of the current vertebrate paleontology gal-
lery at the American Museum of Natural History. Its six
fossil halls constitute the largest vertebrate fossil exhibition
in the world. A significant aspect of this exhibition was the
explicit integration of cladograms in association with the
phylogenetic distribution of the specimens.

Gaffney’s Accomplishments

Gene’s first interest was in dinosaurs and primitive mam-
mals, but through a visit to Princeton University he met Don
Baird who became his advisor on a senior thesis based on a
specimen of the side-necked turtle Taphrosphys. Don also
introduced Gene to the then dean of fossil turtles, Rainer
Zangerl, who became his co-author on the related genus
Bothremys, whose type specimen had just been re-located
by Gene in the Rutgers teaching collection (Gaffney and
Zangerl 1968).

From Rutgers, Gene went on to Columbia University for
his PhD and took advantage of its links with the American
Museum of Natural History, which has been Gene’s pro-
fessional home ever since. Bobb Schaeffer instilled in Gene
the importance of the highest standards in anatomical
description and scientific objectivity. What is most impor-
tant is Gene’s thorough and highly detailed preparation,
illustration and analysis of both fossil and living turtles at
the broadest scale possible. Already in his PhD thesis he
was investigating the highest taxonomic level of chelonian
systematics, the cryptodire-pleurodire dichotomy (Gaffney
1969). Between 1972 and 1977, he published 10 major
papers on the anatomy and systematics of turtles at the
generic and family level including: ‘‘The Systematics of the
North American Family Baenidae (Reptilia, Cryptodira)’’
and ‘‘An Illustrated Glossary of Turtle Skull Nomenclature’’
(both in 1972) and ‘‘A Revision of the Side-necked Turtle
Taphrosphys sulcatus (Leidy) from the Cretaceous of New
Jersey’’, ‘‘A Taxonomic Revision of the Jurassic Turtles
Portlandemys and Plesiochelys’’, ‘‘Solnhofia parsonsi, a
New Cryptodiran Turtle from the Late Jurassic of Europe’’,
‘‘A Phylogeny and Classification of the Higher Categories
of Turtles’’, and ‘‘Phylogeny of the Chelydrid Turtles: a
Study of Shared Derived Characters in the Skull’’ (all in
1975). ‘‘Cranial Morphology of the European Jurassic
Turtles Portlandemys and Plesiochelys’’ was published in
1976 followed in 1977 by ‘‘The Side-necked Turtle Family
Chelidae: a Theory of Relationships Using Shared Derived
Characters’’ and ‘‘An Endocranial Cast of the Side-necked
Turtle, Bothremys, with a New Reconstruction of the Pal-
ate’’. His later papers were closely linked with the devel-
opment of phylogenetic systematics, as seen through the
eyes of Karl Popper and discussed in a trio of papers by
Platnick and Gaffney in 1977 and 1978.

Major integrative contributions in 1979 included ‘‘The
Jurassic Turtles of North American’’ and ‘‘Comparative
Cranial Morphology of Recent and Fossil Turtles.’’ In the
same year, he published his only paper (with McKenna)
discussing a specific genus as a possible sister-taxon of
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turtles, followed in 1980 by a more general investigation,
‘‘Phylogenetic Relationships of the Major Groups of
Amniotes.’’ His paper ‘‘The Cranial Morphology of
the Extinct Horned Turtle, Meiolania platyceps, from the
Pleistocene of Lord Howe Island, Australia’’ (1983) and
other later papers summarized results from his extensive
field work off the coast of Australia (e.g., Gaffney 1996a, b).
Other field work included collecting trips to the Grizzly
Buttes localities in the Bridger Basin, the Lance Formation
of Wyoming, the Cretaceous-Paleocene of Montana, the
San Juan Basin in New Mexico, and the Lower Jurassic
Kayenta beds of Arizona.

An exhaustive phylogeny of all turtles was undertaken
with Peter Meylan in 1988 and in 1990 Gene published a
263 page monograph on the oldest turtle then known: ‘‘The
Comparative Osteology of the Triassic Turtle, Progan-
ochelys’’. Through the 1990s and early years of this century,
Gene published a wide range of descriptive papers based on
turtles from Australia, Africa, China, Europe, the Middle
East, South America, and India.

So far, Gene’s largest publication has been the 698 page
monograph ‘‘Evolution of the Side-Necked Turtles:
The families Bothremydidae, Euraxemydidae, and Ara-
ripemydidae’’, co-authored with Haiyan Tong and Peter
Meylan (2006), with a core data base of 41 taxa.

One of his most recent publications (2010) was entitled
‘‘Kayentachelys, an Early Jurassic Cryptodire, and the Early
History of Turtles’’, with Farish Jenkins as co-author. This
paper discussed the problems of establishing the phyloge-
netic position of this genus, whether as a sister-taxon of all
more advanced cryptodires or as being outside the common
ancestry of cryptodires plus pleurodires. Gaffney and
Jenkins (2010) demonstrated that very different phyloge-
netic positions can be hypothesized, even when dealing with
the same specimen and using comparable means of phylo-
genetic analysis.They compared the results of an earlier
paper on this genus by Gaffney et al. (1987) and ones by
Joyce (2007) and Sterli and Joyce (2007). Gaffney and
Jenkins (2010) pointed out that a general problem, the
absence of adequate knowledge of well preserved skeletal
remains of pre-Late Cretaceous pleurodires, is a major
difficulty in establishing their phylogenetic position.This
applies specifically to the skull. Joyce (2007) and Sterli and
Joyce (2007) had depended heavily on shell characters,
which are known to be much more homoplastic than those
of the skull and primarily involve loss of primitive features.
In contrast, cranial features support close affinities between
Kayentachelys and other cryptodires.

Gaffney and Jenkins (2010, p. 365) wrote: ‘‘The frequent
proliferation of contrary results of analysis of the same taxa
shows that at least a moderate degree of subjectivity is
involved, despite the use of PAUP… An unfortunate

by-product of the computer algorithm is the trend to
assemble large data sets, often containing a high percentage
of unanalyzed and miscoded characters leading to results
that are more phenetic than cladistic.Using large number of
taxa also increased the likelihood of making a mistake in
the homology assessment and distribution.As taxa are
included which are farther and farther removed from each
other, the morphology becomes harder to compare as dif-
ferences increase, and the coding of characters becomes
even more arbitrary.’’ As the pioneer cladist Colin Patterson
and David Johnson (1997, p. 361) said ‘‘This change of
emphasis replaces our pernicious old black box, evolu-
tionary systematics, with a new one, the [data] matrix.’’

All but two or three of Gaffney’s papers (now totaling
more than 100) have been focused on members of the
Chelonia. This has been possible, and remains highly sig-
nificant for understanding evolutionary processes, because
all turtles, fossil and living, can be unquestionably united in
a single taxonomic assemblage based on a long list of
unique synapomorphies (autapomorphies) known only in
this assemblage.The structure and modes of development of
the carapace and plastron are the most striking examples,
but many other aspects of the skeleton and its functions also
support a unique evolutionary history.

Ironically, neither Gene’s studies of all groups of living
turtles and their known fossil record nor his application of
phylogenetic analysis have enabled him to determine their
specific relationships among other lineages of primitive
amniotes. Gene has subsequently avoided active participa-
tion in the current arguments regarding the specific sister-
taxa of chelonians. In the summary of his recent magnum
opus on the evolution of side-necked turtles (2006, p. 570) it
was stated: ‘‘We consider turtles to be the sister group of
diapsids, not within diapsids or within pareiasaurs/procol-
ophonids.’’ Furthermore, ‘‘We do not consider the hypoth-
esis that turtles are within diapsids (e.g., deBraga and
Rieppel 1997) to have merit, but even accepting this would
not alter relationships within turtles as analyzed here.’’

Nevertheless, Gene’s research provides the basis for
understanding not only the anatomy and phylogeny of all
known turtle taxa, but also demonstrates the clear distinc-
tion of even the oldest recognized Late Triassic fossils from
any of the known clades of earlier amniotes that have been
proposed as the sister-group of chelonians over the past 120
years.

Quoting from Gene’s autobiography (Gaffney 2012):
‘‘Although I was an active participant and minor contributor
to the Clade Wars of the 1970s, I’ve never been much of a
systematics theoretician, at least by AMNH standards.My
real love in paleontology has always been the intricacies of
morphology—systematics was simply the obvious thing to
do with it.’’
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Chapter 2

Autobiography (Through May 2009)

Eugene S. Gaffney

My research interests are the morphology and systematics
of turtles, primarily as seen in the fossil record. Turtles are a
good group for phylogenetic problems: they have a long
history with a diverse fossil record and a good sampling of
living taxa that allow for accurate identification of struc-
tures. I became an early proponent of phylogenetic sys-
tematics due to the influence of Gary Nelson and Bobb
Schaeffer in the late 1960s, and I was very fortunate to be
present during the development of cladistics at one of its
primary centers, the American Museum of Natural History
(AMNH). Although most of my publications consist of the
documentation and analysis of morphology, I think that my
main scientific achievement has been the increase of phy-
logenetic knowledge of turtles using cladistic methodology.
I never had an overall plan, but in retrospect my research
reveals an accidentally sensible pattern. After doing a
general treatise on turtle skull morphology (Gaffney 1979),
I concentrated on the earliest turtles (Triassic and Jurassic)
and the largest group of turtles, the cryptodires. I have
devoted the past decade to the other main clade, the
pleurodires.

I was born in Jersey City, New Jersey, on August 12,
1942. We lived only a few miles from the AMNH, where
my parents did take me when I was 5 or 6 years old, but I
don’t remember seeing the dinosaurs. After my father died
in 1949, my mother remarried and we moved to Texas,
where I spent most of my childhood. My stepfather was in
the Air Force and we did a fair amount of traveling. It was
in Texas that I discovered paleontology and collected my
first fossils, invertebrates not vertebrates. When my Dad left
the Air Force we returned to New Jersey and I entered high
school in East Orange. For various reasons, my parents went
from a good life in the military to poverty in a New Jersey

slum. After high school, I attended Rutgers, the State
University of New Jersey, where I received full scholar-
ships. I first majored in biology, as this was the facet of
paleontology I was most interested in. However, the very
large biology department at Rutgers was very oriented to
pre-med and getting as many graduates into medical school
as possible. When I saw that the Department of Geology
actually had a museum with a mastodon skeleton, a mosa-
saur skull, and a hind limb of a sauropod, I left the brand-
new Biology building for the hundred-year old Geological
Museum and never regretted it for a second.

Although Rutgers was and is a large school, the Geology
Department was small at that time, and, with a faculty/
student ratio (for majors) of close to 1:1, the faculty had a
very personal relationship with the students. We did a lot of
field work, possible even in New Jersey (Fig. 2.1), and I
learned a lot. My interests in paleontology at this time were
dinosaurs and primitive mammals. But as a senior, Steven
K. Fox and Richard K. Olsson of the Rutgers Geology
faculty took me to Princeton University where I met Don
Baird. Don, who became my advisor on my senior honors
thesis, persuaded me to do a description of the side-necked
turtle, Taphrosphys, based on new material from New
Jersey that he provided. Don was a great inspiration for me,
and my first real contact with a vertebrate paleontologist. In
1965 he took me to Nova Scotia as his field assistant. We
met and worked with Bob Carroll there, another life-long
friendship I acquired.

While I was working on my senior thesis at Rutgers, Don
told Rainer Zangerl (Chairman of the Dept of Vertebrate
Paleontology and Curator of Fossil Reptiles at the Field
Museum in Chicago) about this kid working on pleurodires.
At this time Rainer was the world turtle expert (although
rapidly changing to fishes), and he offered me a travel grant to
Chicago to do a paper with him on the related pleurodire,
Bothremys. I had just re-located the type skull of Bothremys
cooki Leidy in the Rutgers teaching collection, along with
about a dozen other fossil reptile types dating back to Leidy
from the 1860s, including Taphrosphys sulcatus. So suddenly
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from a lowly undergrad I became a turtle expert going on my
first museum trip to study collections for a genuine paper with
a real honcho. I don’t think I could have gotten this far if I tried
sticking to mammal teeth or dinosaurs. This was heady stuff
and I was on my way. My association with Rainer lasted a
long time; I always valued his friendship.

After graduating from Rutgers in 1965, I was accepted to
the Columbia University Department of Geology cognate
field program in vertebrate paleontology with Edwin H.
Colbert, Curator of Fossil Reptiles at the AMNH, as my
advisor. In that year I moved into office space at the AMNH
and have had an office there ever since. Although my
original intention was to work on dinosaurs, Colbert turned

out to be less than supportive, and I turned to a subject I
knew something about, turtles. I wrote my paper with
Rainer (Gaffney and Zangerl 1968). I also met Sam
McDowell, a Research Associate in Herpetology at the
AMNH. Sam is a gifted anatomist and became a good
friend, filling me with his sometimes disorganized, but
seemingly infinite, knowledge of turtle basicrania. Sam also
inspired me to do dissections of recent turtles, using the
nearly limitless corpses from the Bronx Zoo. But my real
mentor (and close friend in later years) in grad school was
Bobb Schaeffer, Curator of Fossil Fishes and Chair of the
Department of Vertebrate Paleontology at the AMNH.
Bobb gave the best course I’ve ever taken, on fossil fishes,
but it was really a basic vertebrate anatomy course, turning
us on to Edwin Stephen Goodrich and Sir Gavin de Beer. I
was not the only one who Bobb inspired to accept only the
highest standards in anatomical description and scientific
objectivity. But Bobb was the one who helped me through
the thesis, read it with care, and inspired me to do things I
didn’t think I could.

Although I had no particular interest in turtles, they kept
appearing as excellent targets of opportunity. I don’t know
anymore where I first heard the story, but I used it when
people would ask why I was only working on turtles.
I wrote it up in a departmental review we had sometime in
the 1980s and was very enamored of it, even if it’s kind of
silly. A famous geologist gave a public talk on continental
drift and the history of the earth. After the talk an old lady
came up to him and complained that he had it all wrong.
She said the earth was supported on the backs of four giant
turtles. The great man replied that that was impossible, what
were the turtles standing on? The old lady said they were
standing on four even larger turtles. So the professor
thought a second and said, ‘‘Aha, but what are those turtles
standing on?’’ And the old lady looked at him, shook her
head a bit in disappointment and replied, ‘‘It’s no use,
Professor, it’s turtles all the way down.’’

The AMNH has an excellent collection of turtles,
including many turtle skulls, including baenids, supposed
‘‘Amphichelydia’’ or ancestral group turtles. Even before
cladistics, it was apparent to me that using the basicranial
criteria developed from Sam McDowell and my own work,
baenids were cryptodires. My thesis included both a revi-
sion of the baenids as well as a redefinition of cryptodires
and pleurodires, and was called: ‘‘The North American
Baenoidea and the Cryptodire-Pleurodire Dichotomy.’’
Colbert never actually read it, but both Bobb Schaeffer
and Malcolm McKenna made major improvements to it.
Colbert, however, gave me the best possible legacy, his job.
Actually, it was Schaeffer who did that, although I subse-
quently learned that he asked the opinion of a number of
people. There were no search committees in those days.
Malcolm was very supportive, as were other curators in the

Fig. 2.1 Gene in 1964 collecting (mostly mud) in the Cretaceous-
Paleocene Greensands of Sewell, New Jersey, while an undergraduate
at Rutgers University. Photo by J. Cunliffe
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museum. Schaeffer told me to finish up quickly as Colbert
was retiring soon, and I completed my grad career in 4 years
(1965–1969; Fig. 2.2).

Although my thesis as submitted (not the published
version) showed no influence from cladistics, the topic was
a burning controversy during my last years as a grad stu-
dent. Gareth Nelson, the new curator of recent fishes,
brought cladistics to the vertebrate departments (entomol-
ogy had an independent origin), around 1967. I saw a real
opportunity with the turtles. Here was a group with many
living representatives to provide excellent anatomical
information, a relatively good fossil record, systematics
largely uninfluenced by skull morphology, and a good
collection of ‘‘primitive’’ taxa with lots of skulls in my own
basement. My first cladistic paper was the baenids in 1972
when I renovated that part of the thesis. The cryptodire-
pleurodire part I rewrote and published in 1975.

After I got the AMNH job in 1970, I went after anything
called ‘‘Amphichelydia’’ to see if they were cryptodires or
pleurodires. I first toured European museums in 1971 and
started on Jurassic turtles primarily. While I was still
a graduate student I was approached by Carl Gans to do a

chapter on the turtle skull for his ‘‘Biology of the Reptilia’’
series. But it got out of hand, became too long for the series,
and I ended up publishing it as an AMNH bulletin on turtle
cranial morphology in 1979, illustrating and discussing all
the living and extinct genera then known. My life-long
interest in morphology always depended on high quality
illustrations and illustrators. Over the years, first Lorraine
Meeker, then Frank Ippolito supported me with superb
talent and dedication.

Although I was an active participant and minor contrib-
utor to the Clade Wars of the 1970s, I’ve never been much of
a systematics theoretician, at least by AMNH standards. My
real love in paleontology has always been the intricacies of
morphology—systematics was simply the obvious thing to
do with it. In any case, the 1970s was mostly spent working
up the material I could get easily, largely from the Jurassic of
North America and Europe. I did much of my own acid
preparation of European specimens where necessary.

One of the classic ‘‘Amphichelydia’’ was the horned
turtles, the meiolaniids. At the AMNH we had one partial
specimen collected from South America and described by
George Gaylord Simpson in the 1930s, but most of the

Fig. 2.2 After his PhD thesis defense in 1969, Gene celebrated with
his close friends in the joint Columbia University-AMNH graduate
program. From left to right (corresponding AMNH advisor indicated
in parentheses): Gene Gaffney (E. H. Colbert, fossil reptiles), Niles

Eldredge (N. Newell, fossil invertebrates), John Boylan (B. Schaeffer,
fossil fishes), and Bob Hunt (M. McKenna and R. H. Tedford, both
fossil mammals). Photo by H. Osborn
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known specimens were Australian. I was never much of a
field man, but Australia really appealed to me, so in 1976
I went to Australia. I had heard about the place of course,
from Dick Tedford, a fellow AMNH Department of Ver-
tebrate Paleontology curator, who was famous for great
discoveries in the Australian deserts from years of work
there. I was still interested in pleurodires, which were big in
Australia, and hoped to find some fossil chelids, at least in
Australian collections. I loved Australia. Even the 1976 trip
was a great adventure for me. I visited a lot of museums,
saw a lot of people, and went into the Dead Center. I even
slept in a tent, for a couple of days anyway. The roughing-it
life is not mine, I’m more the Hilton-type. I studied mei-
olaniid skulls in the collections in Sydney and decided
I wanted to go to Lord Howe Island where they came from,

collect some more, and resolve the conflicting statements
about the source. Eventually, I managed two ambitious field
seasons on Lord Howe with field parties of up to 12 people,
and a number of supporting trips. I visited Australia eight
times, many of those with my wife, Barbara, and our
daughter, Karen (Fig. 2.3). We also collected in Oligocene
deposits at Lake Palankarinna, another Tedford turtle
locality.

I think most of my contemporaries thought I was crazy
wasting time and effort on the horned turtles, which were an
extreme of evolution no matter what their relationships
were. But they had not visited Lord Howe Island. Lord
Howe was my kind of field work. It is fantastically beautiful,
and no camping allowed. Meiolaniids and other Australian
turtles formed the subjects of a number of my monographs

Fig. 2.3 Gene with his wife
Barbara and daughter Karen in
1980, while collecting
Pleistocene Meiolania on Lord
Howe Island, Australia. As
recounted by his then PhD
student Paul Sereno, ‘‘a tropical
paradise isn’t the usual setting for
paleontological exploration and
can make for family fun. The
expedition was supported by
food, beer and other luxuries,
airlifted by Hercules aircraft to
the short airstrip on Lord Howe
Island courtesy of the Australian
army.’’ Photo by P. Sereno
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